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INTRODUCTION 
In 1910 Meltzer (67) compared asthma. in man with anaphylaxis 
in guinea pigs and suggested that human subjects sensitized to a 
specific protein developed an anaphylactic attack when they came 
in contact with this specific substance. One year later, Wolff-
Eisner suggested that hay fever, also, might be anaphylactic in 
nature. Subsequent search for the presence of sensitizing anti-
bodies in the blood of subjects having asthma and hay fever and 
other conditions of supersensitiveness was based on the method 
of passive anaphylaxis in animal1, or on attempts to sensitize 
the skin of the guinea pig or rabbit with the serum of allergic 
subjects. The positive and negative results reported were dis-
cussed by Cooke and Spain (27), and by Coca (22). Circulating 
antibody in the blood of an allergic subject was first unquestion-
ably demonstrated by Prausnit~ and Kftstner (78) in 1921. They 
transferred sensitivity to the skin of a normal, nonallergic, 
human subject by injecting endermally a small amount of serum 
obtained from a patient sensitive to fish. The presence of these 
skin-sensitizing antibodies in the blood of some allergic subjects 
has subsequently been demonstrated many times by many different 
workers. During the thirty years that have elapsed since Prausnitz 
and Kftstner published their experiments no satisfactory in vitro 
method of detecting this skin-sensitizing antibody, or of quanti-
tating it,has been found. 
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The purpose of the experimental y;ork presented in this disser-
tation was primarily to determine whether it is possible to detect 
and quantitate skin-sensitizing antibody, and the more recently 
discovered neutralizing {blocking) antibody present in the blood of 
treated hay-fever patients, by ~ans of a sensitive complement-
fixing technic. As the work progressed it was found desirable to 
try other serological technics. 
A better understanding of allergic conditions in man would 
result from more knowledge of the serological mechanisms concerned 
in these conditions. Such knowledge will be obtained only when 
simpler and more satisfactory methods of detecting and quantita-
ting sensitizing and neutralizing antibodies are available. 
SURVEY OF TEE LITERATURE 
Skin-sensitizing Antibody of Atopic Reagin 
In 1919 Ramirez (79) reported that an anemic patient who had 
no history of allergy received a transfusion of 600 ml of blood 
from a donor who was very sensitive to horses. Two weeks after 
the transfusion the patient went for a carriage ride in Central 
Park and developed asthma within five minutes after entering the 
carriage. When his skin was tested with an extract of horse dander, 
there was a positive reaction with a dilution of 1:20,000 of ex-
tract of horse dander. 
After Prausnitz and KUstner published the results referred 
to above, the method of passive transfer, known as the Prausnitz-
Kftstner technic, became the accepted method detecting and quanti-
tating the akin-sensitizing antibody present in the serum in some 
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kinds of allergic conditions. Many investigators have published the 
results they obtained with the technic. Few of these papers are 
pertinent to the investigation to be reported in this study~ but 
some must be discussed in order to point out what was learned about 
sensitizing and neutralizing antibody with the method of passive 
transfer. 
De Beache (30) reported studies of sera obtained from patients 
sensitive to animal danders. He tried passive anaphylaxis in 
guinea pigs and sensitization of the human skin with these sera. 
Four of the patients were sensitive to both horse dander and 
horse serum; serum from each of these patients was effective in 
producing passive anaphylaxis in guinea pigs with horse serum as 
the shocking antigen. Serum from the five patients sensitive to 
dander, only, did not produce passive anaphylaxis in the guinea 
pig. Serum obtained from a patient sensitive to cat dander and 
serum was, also, an effective passive sensitizing agent for the 
guinea pig with cat serum as the shocking antigen. De Besche 
used five of the sera trom the patients sensitive to horses for 
cutaneous passive transfer; horse serum was the antigen used to 
teat the sensitized sites. Transfer was suceesstul with the sera 
obtained from patients sensitive to both dander and serum, but not 
when the patient was aensitive to dander only. He stated that he 
was able to transfer sensitivity to pollen. O'Brien (.75) was able 
to transfer sensitivity to an extract of horse dander and to two 
protein fractions isolated from the extract. As Coca and Grove (21) 
pointed out, de Besche probably failed to obtain transfer with serum 
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from patients sensitive only to horse dander 1 and not to horse serum. 
because he used horse serum as the testing agent. Coca and Grove {21) 
studied passive transfer with sera from patients sensitive to a number 
of different substances. They suggested the term "atopic reagin" for 
the akin-sensitizing bodies demonstrable with the technic of Prausnitz 
and K«stner 1 because they coRsidered that they differed from ordinary 
antibodies previously studied. They obtained blood from individuals 
sensitive to pollen1 green-pea, cottonseed, aspirin, and quinine and 
used the serum for testing passive transfer o£ sensitivity to the 
human skin. The 103 subjects used as recipients showed wide dif-
ferences in their acceptance of passive transfer: 86 were receptive, 
5 slightly receptive and 12 were non-receptive. Coca and Grove 
transferred sensitivity to pollen, ootto~seed, green-pea - from a 
patient having asthma but not from· one having urticaria-. but they 
did not succeed in transferring sensitivity to aspirin and quinine. 
]n some cases the sensitizing power ot the serum was still present 
after several months, in other cases it disappeared quickly. Heat-
ing a serum at 56 C for 30 minutes caused a distinct loss of sensi-
tizing capacity. They found that the duration of local passive 
sensitiveness was at least four weeks. With a strong anti-egg pre-
cipitating serum they were unable to sensitize the bwnan skin 
passively; results ~~th a rabbit-antiragweed serum that contained no 
precipitin were, also, negative. Later Arbesman and Eagle (8) in-
vestigated the thermolability of sensitizing antibody or reagim; 
they found that at 56 c, 50 per cent was destroyed in one-half hour, 
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75 per cent in one hour, 90 per cent in 2 hours and 98 per cant a£ter 
4 hours. Others who have studied the acceptance of passive transfer 
by different recipients have not found the wide difference reported 
by Coca and Grove. The opinion seems to be that there is variation in 
the degree of accept~nce but . that .entirely non-receptive recipients 
are uncommon (32, 56, 79, 82, 96). 
Levine and Coca (55) publi shed a study of the interaction of sensi-
tizing antibody and atopen (sensitizing substance) in the test tube with 
serum from patients sensitive to timothy and to rabbit epithelium. They 
found that the sensitizing antibody was neutralized in the test tube but 
the atopen was not, as shown by testing skin-sites prepared with the 
mixture, and, also, by injecting the mixture into the skin of a sensitive 
subject. There was no difference whether the mixtures were held at room 
temperature or kept in the ice box; the neutralization of the antibody 
was specific. In another study (56) these same investigators obtained 
a relative quantitation of the skin-sensitizing antibody by determin-
ing the weakest dilution o£ serum £rom sensitive subjects that would 
sensitize a recipient's skin, and by determining the smallest quantity of 
atopen, in terms of nitrogen, which would produce a reaction in skin-sites 
prepared with undiluted serum. They used 29 sera obtained from pollen-
sensitive subje ots which they divided into three groups: "A" sera had four 
times the sensitizing capacity of "B" sera and reacted with an extract 
containing 0.0001 mg N/ml; "B" sera had four times the sensitizing power 
of "c" sera and reacted with an extract containing 0.001 mg/ml; "c" 
sera reacted with an extract containing 0.01 mg N/ml. They stated that in 
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271 of the 29 patients the amount of sensitizing antibody in the se~ w s proportional to the reactivity of the patient's skin. Results 
pJblished by different investigators who have observed the reactions 
I 
of mixtures of sensitizing serum and allergen, or atopen. in the 
nlrmal human skin are not consistent. Harley's conclusions (41) 
w~re just the opposite of those of ~vine and Coca. He concluded that 
sensitizing antibody is not inactivated in vitro by allergen. and that 
I 
allergen is bound by sensitizing antibody. There have been reports of 
r~activity in normal skin induced by mixtures of sensitizing antibody 
I 
and pollen extract {10, 28, 32 1 36~. Walzer, in discussing a paper 
b} Baldwin {10), stated that neutral and partially neutralized 
~xtures do not give the same results. He said, also, that a longer 
time is required for the pollen-extract to neutralize its sensitizing 
aitibody thanr~s required tor other mixtures of antibody and allergen. 
Ttese observations may explain some ot the discrepant results reported. 
Walzer (106) observed that when a recipient's skin was sensitized to a 
s~ecitic food by paasive transfer, ingestion of that food caused posi-
tive reactiona in the sensitized sites. 
Cooke and Spain (27) thoughtfully compared the antibodies oceur-
r~ng in anaphylaxis, serum disease, and naturally sensitive man. Such 
conditions aa hay fever and asthma in man were examples of "natural" 
ol spontaneous supersensitiveness, and anaphylaxis in animals and 
s~rum disease in man were examples of "artificial" or "induced" super-
1 
sensitiveness. They studied the serum obtained from naturally sensi-
tlve man, from patients having serum disease, and from artificially 
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sensitized animals for the capability to sensitize normal human skin• 
and to sensitize smooth muscle (guinea-pig uterus). They examined the 
sera for the presence of precipitins. Results are her·e tabulated. 
Condition No. of Passive transfer to Dale test Precipitin 
sera lnuaan skin (guinea pig) 
Asthma or + 
hay fever 12 1:20 - 1:160 0 0 
Serum disease 4 + + + 
+ 0 0 
+ " + 
+ 0 0 
Rabbit anti- 6 + + 
egg-white + + 
+ + + 
0 + + 
0 + + 
0 + + 
+ = positive 0 = negative - = test not made 
In discussing their negative results in passive sensitization 
of the guinea pig with serum from subjects having hay fever or asthma• 
Cooke and Spain stated they were impressed by the fact that critical 
examination ot previously reported positive results revealed only 
one instance where death resulting trom anaphylactic shock was 
typical. None of the previous investigators with the exception ot 
Coca and Grove (.21). whose results were negative, had used the 
sensitive Dale technic. 
There are some reports ot experiments to determine whether the 
monkey will accept passive transfer ot the sensitizing or reaginic 
1 
antibody. Grove (37) was unable to sensitize the skin of ring-tail 
monkeys, and she observed questionable symptoms of shock following 
injection of the specific antigen in one of 4 animals that had received 
large amounts of se~ Straus (99 ~ reported success in sensiti~ing 
the skin of 16 out of 17 rhesus monkeys with a majority of human re-
aginic sera of high titer. The reaction differed from that seen in 
the human skin in that it consisted almost entirely of edema without 
erythema or pruritus. Caulteild, et al (16),were, also, successfUl 
in passive transfer to the skin of the rhesus monkey with high•titered 
serum from a patient sensitive to ragweed, and with serum from a guinea 
pig sensitized to ragweed. Albert and Walzer (4) were unable to sen-
sitize the intestinal smooth muscle of three Macacus rhesus monkeys 
by a single injection of human serum of exceptionally high reaginic 
content. Walzer, et al (108), were able to sensitize pasllively the 
gall bladder in the rhesus monkey with human serum containing reagins 
tor cottonseed. 
Purification and Separation of Reagin or Skin-sensitizing Antibody 
A few experiments have been made in separating and purifying 
reagin. Sherrer(94) used (NH4 ) 2 go4 to prepare different tractions 
from reaginic serum. The euglobulin-traction obtained at 33 per cent 
saturation contained very little reagin; the albumin-fraction, 100 
per cent saturation, did not contain reagin; but two pseudoglobulin 
tractions obtained at 42 aDd 60 per cent saturation contained most of 
the reagin. Smwth and Bain (96) tried different methods of separating 
reagin. They found that it did not pass their dialyzing membrane; 
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that the fraction separated by diluting serum and treating it with 
C02 was negative in passive transfer; that the precipitate obtained 
with HGl was weakly positive; that the precipitate produced by 50 
per cent saturation with (NH4 ) 2S04 co~tained most of t~e reagin. 
Stull, et a1 (101), fractionated serum with (NH4 ) 2 S04 • They, also, 
found the skin-sensitizing antibody present in the pseudoglobulin 
fraction. Cohen {26~ reported that the precipitate he obtained when 
diluted serum was treated with CG2 did not contain any sensitizing 
antibody, but the supernate was equal in sensitizing capacity to the 
original serum. Frank (3•) prepared precipitates from the reaginic 
serum of ragweed-sensitive subjects by saturation with (NH4)~04 at 
33 and 50 per cent. The solutions of the redissolved precipitates 
were dialyzed; reagin was present in both the 33 and 50 per cent 
fractions. 
Newell, et al(73),tested tractions of reaginic serum prepared 
by electrophoresis in the Tiselius apparatus. The skin-sensitizing 
antibody was present only in those tractions containing y-globulin. 
Campbell, et al {15), also, obtained fractions by subjecting reaginic 
serum to electrophoresis; they used the Kirkwood cell. They found 
reagin associated with the a and ~-globulins in simple sensitivities, 
but in multiple sensitivities they found that all fractions contain-
ing globulin were active in sensitizing the skin. 
Tuft, Wenger, and Frankel (105) found that reagin-containing 
sera could be preserved by lyophilization without appreciable loss 
of potency. 
9 
Presence of Reagin in Human Body-fluids 
Reagin could not be detected in the spinal fluid of 6 subjects 
sensitive to ragweed and one sensitive to grass pollen (58). The 
serum from all these subjects transferred sensitivity to the skin 
in dilutions varying from 1:100 to 1:1200. Bell and Eriksson {11) 
were unable to find reagin in cord blood obtained from atopic women 
having reaginic sera o£ high titer. Sherman, Hampton, and Cooke f89), 
also, did not find reagins in cord blood. Spain and Newell (98), and 
parlato {77) found skin-sensitizing antibody in the blister fluid ob-
tained from allergic individuals. 
Artificially ~ndueed Supersensitiveness in Man 
Attempts have been made to induce the atopic type o£ supersensi-
tiveness in human beings. ~n a review dealing with the immunological 
aspects o£ allergy, Walzer {109) discussed the experimental work on 
this subject. He made this statement ••• "All attempts to reproduce 
the atopic type of supersensitiveness in human beings have thus far 
met with little success." He stated further that only with Ascaris-
antigen had the formation of atopic reagins been observed with any 
regularity. He said that reagin had been found following the in-
jection of horse serum {10~~~ rabbit serum (69~, am guinea-pig 
serum (95). · Also, that they are occasionally formed in certain 
types of supersensitiveness to insulin (85, 104). More recently 
Lowell (65), Loveless (64), and Sherman (9~) have found reagins 
present in the serum of patients allergic to insulin. 
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Supersensitivenesa (reaginic) in Animals 
Spontaneous supersensitiveness was observed in the dog by 
Wittich (112). The animal had hay fever caused by ragweed-pollen, 
and showed positive cutaneous reactions to tests with ragweed-extract. 
lts serum contained sensitizing antibodies that could be transferred 
to the skin of man or to the skin of another dog. Bray (13) stated 
that hay fever had occurred in a herd of pedigreed Jersey cattle in 
which there was considerable inbreeding. Weil and Reddin (110) 
studied the sera of 5 cows that showed reactions to ragweed-pollen 
extract. The serum of 4 of these oovts transferred sensitivity to 
the skin of non-sensitive cows. After 2 hours at 56 C the serum 
failed to transfer sensitivity. This skin-sensitizing substance 
could be separated by precipitation with (NH4 ) 2 S04 • 
Production of Antibodies in Animals 
Parker {76) reported in 1924 that she had obtained precipitins 
for ragweed pollen in both rabbits and guinea pigs. In the same 
year Harrison and Armstrong (•3), and in 1925 Armstrong and Harrison 
(9) published the results they obtained by injecting guinea pigs and 
rabbits with pollen extract. They tried to standardize ragweed-
pollen extract first, by sensitizing and shocking guinea pigs with it, 
and second, by preparing antiserum in rabbits and then determining the 
fixing power of extract with these sera. They were able both to sensi-
tize and shock guinea pigs, and to produce complement-fixing sera in 
rabbits, but they decided the extract could not be satisfactorily 
standardized by either method. They reported the interesting observa-
tion that an extract which had all its complement-fixing receptors 
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completely saturated by an excess of antiserum was still active in 
causing skin-reactions in a sensitive subject. 
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Eagle, et al (31), injected rabbits by different routes With ragweed 
extracts prepared in different ways. The antisera contained precipitat-
ing and complement-fixing antibody in high titer. Passive anaphylactic 
shock was produced in guinea pigs passively sensitized with these sera. 
Winkenwerder, et al (111), reported that 16 of the 29 sera prepared in 
the study mentioned above contained specific skin-sensitizing antibody 
passively transferable to man. They did not find any regular correla-
tion between the precipitin-content of a serum and its ability to 
sensitize the human skin. They thought there was some indication that 
antisera obtained from the rabbits receiving subcutaneous or intralbdom-
inal injections of pollen-extract contained mor e of this antibody than 
the antisera obtained from rabbits receiving intravenous injections. 
Earlier, Caulfeild, et al (17), had found skin-sensitizing antibody 
transferable to man in the serum of a guinea pig sensitized with ragweed-
pollen extract. ·Sherman, Stull, and H8lllpton (88) sensitized guinea pigs 
with one intralbdominal injection of alum-precipitated pollen extract. 
The sera from 6 out of 12 pigs sensitized the human akin. None of the 
sera obtained less than two months after the injection contained anti-
bodies transferable to the human akin. They, also, prepared antihorse 
sera in rabbits by giTing intracutaneous injections of 0.1 ml over a 
period of two months. Two antisera having precipitin-titers of 1:6000 
were pooled, a third serum had a titer of l:lo,ooo. Both sera sensi-
tized guinea pigs, and the first - the pooled one - sensitized the skin 
of some recipient• in a dilution of 1:1000. The other serum failed to 
sensitize the skin of 6 of these same recipients. The authors concluded 
that the precipitin-titer was not a reliable index o£ the skin-sensitiz-
ing capacity o£ a serum. Kulka and Hirsch (63) used adjuvants (With 
ragweed-extract) in the production of antisera in rabbits. They con-
sidered such a preparation superior to plain extract in the production 
of antibodies. Their sera contained precipitin& and antibodies passively 
transferable to guinea pigs. 
Chase (19) prepared antiprotein sera in guinea pigs. With these 
sera• and with rabbit antipreoipitating sera he transferred sensitivity 
to the guinea pigts skin• but with human reaginic sera (ragweed) he was 
unable to transfer sensitivity to the guinea pig's skin. 
In 1950, Sherman, Menzel, and Seebohm (92) published their experi-
ments in passive sensitization of the human skin with rabbit anti-
ovalbumin sera. Their findings were as follows: Sera of 14 rabbits 
injected with alum-precipitated recrystallized ovalbumin, containing 
0.046 to 0.604 mg precipitable ABN/ml passively sensitized the human 
skin; sera of 9 rabbits injected with recrystallized ovalbumin, antibody-
content £rom 0.05 to 0.42, did not sensitize the human skin. They stated: 
the 1k~ensitizing activity o£ the sera was not related to the precipi-
tin-content; removal o£ 68 to 90 per cent o£ the precipitin-N by a single 
addition of antigen did not affect the sensitizing capacity of the sera; 
removal o£ all the precipitable antibody-N in one serum by a single ad-
dition of antigen removed the skin-sensitizing capacity; complete re-
moval o£ antibody-N by tractional addition o£ antigen did not alter 
the sensitizing capacity of the serum. 
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Blocking, Neutralizing or Thermostable Antibody 
Cooke, Barnard, Hebald, and Stull (28) transfUsed blood from 
a pollen-sensitive patient, who had received a series of injections 
with pollen-extract, to pollen-sensitive patients who had not been 
treated. The transfused subjects reported relief from symptoms 
following transfusion. The authors decided that this result indicated 
the formation of an immunizing substance that was present in the blood 
of the treated patients. This antibody was referred to as a blocking 
antibody because they thought it prevented the pollen-allergen trom 
reacting with the sensitizing antibody. It is interesting to note 
Clowes (.20) observed in 1912 that serum obtained from patients who 
' had received treatment with pollen-extract, when mixed With pollen-
extract, exerted a neutralizing effect upon the extract as judged by 
the result of ophthalmic tests in sensitive subjects. Following the 
publication by Cooke, et al, of their interesting results, studies 
were made by several investigators. Harley (42) obtained serum from 
12 patients both before and after treatment. His results in tests 
with these sera convinced him that an inhibiting substance was present 
in the post-treatment sera. Langer and Kern (64) found a blocking 
substance in the pooled lyophilized sera from patients treated with 
ragweed-extract, and in another group treated with timothy-extract. 
It was not present in the serum from two untreated patients. The most 
extensive studies of this blocking factor in post-treatment serum have 
been done by Loveless (59, 62, 63). Her method of approach was based 
upon two facts: the previously observed thermolability of reagin,and 
the observation by Jadassohn (48) and by Schmidt and Lippard (86) 
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that a relatively thermostabile antibody capable of neutralizing antigen~ 
but not capable of sensitizing the skin~ was present in the serum of 
some allergic patients. Cooke~ Loveless~ and Stull {29) foUDd this 
blocking antibody present in the serum of normal s~bjeots following a 
course of inoculations with ragweed-pollen extract. This antibody was 
not capable of sensitizing a recipient ''s skin~ but was capable of block-
ing the reaction between antigen and passively sensitized skin. Later~ 
Loveless (61) made another study of the production of this antibody in 
normal subjects. She obtained sera having very high titers from two of 
her three immunized subjects. Lichtenstein (57) gave 2 normal subjects 
12 injections of ragweed-extract intravenously over a period of 6 weeks; 
the doeea were from 0.1 to 5 m1 of extract. She did not find blocking 
antibody in the serum from these subjects. Maunsell (66} failed to 
find any blOCking substance in pretreatment sera from 10 of 11 pollen-
sensitive patients. But it was present in the serum of all these 
patients following treatment. - It was not present in the blood of 13 
subjects treated with non-specific injections of human serum. Frank 
and Gelfand (33) found this blocking or inhibiting antibody in the serum 
of treated patients; they did not find it in convalescent pneumonia~ 
scarlet-fever aDd measles sera. Recently Frank (34) reported experi-
ments in which human serum containing both reagin and thermostable 
inhibiting antibodies was fractionated with (NH4)2 S04 • Fractions were 
obtained at 33 and 50 per cent saturations. The 33 per cent fraction 
was composed chiefly of aoluble y-globulin and the 60 per cent fraction 
of a- and ~-globulins; both fractions contained both antibodies. 
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Cohen and Nelson (23) found blocking antibody in the blood of 
sheep that had received injections of pollen extract. Weil and 
Reddin (110) found it in the blood of cattle similarly treated. 
There ia a difference of opinion concerning the function and im-
portance of this blocking, or neutralizing, type of antibody in the 
relief of symptoms following treatment with pollen extract. Loveless 
thinks that the clinical improvement following treatment with pollen-
extract and the titer of thermostable antibody have a positiTe cor-
relation (62). She stated in another paper (60) that the tissues of 
the eye and skin become relatively insusceptible to pollen-extract 
following treatment. This effect ~as noted, also, by Sherman (91). 
But Sherman, et al (90),think that the cellular antibody may be of 
greater importance than circulating antibody in connection ~~th 
satisfactory clinical results from treatment. 
In discussions of a paper by Scully and Rackemann (87) Cooke 
reported that his group ofworkers had failed to correlate satisfac-
torily the amount of blocking substance in the blood of treated 
patients and the clinical results. Scully and Rackemann found no 
correlation between the amount of such antibody and the clinical 
results following treatment. Alexander, et al (7), observed in a 
group of 21 patients treated with ragweed-pollen extract that relief 
from symptoms was usually associated with an elevated titer of 
thermostable antibody. Probably the most extensive study o£ sero-
logical changes in treated eases of hay fever was published by 
Sherman, Stull, and Cooke (90). They had 65 patients that they had 
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treated from 2 to 23 years. Their findings in part were as follows: 
1. Skin-sensitizing antibody increased during the first few months of 
treatment and then decreased. 2. Serum from 7 of 29 patients treated 
for 10 to 23 years would no longer passively sensitize human skin. 
3. The amount of pollen-extract required to neutralize the skin-sensi• 
tizing antibody of the serum increased during the first 2 to 6 years 
of treatment and decreased over succeeding years. 4. During the treat-
ment, changes in the neutralization point and the changes in the amount 
of antibody shown by the dilution test did not parallel each other. 
5. Reaction to intracutaneous tests were decreased definitely after 
treatment in most of the 65 patients. 
Pollen-Extracts 
The preparation of pollen-extracts and fractionation of them 
has an important relationship to all serological work done with sera 
from subjects sensitive to pollens. There are far too many papers 
dealing with the subject to discuss them individually. There have 
been two excellent recent reviews of the subject, one by Newell (74) 
and one by Wodehouse aDd Coea (113).. The many papers that have been 
published by the group working with Dr. R. A. Cooke are discussed in 
a Chapter by Hebald (45). Abramson (51) has prepared electrophoretic-
ally purified extracts, and determined the molecular weight of the 
active substance as about 6000. Cooke and his group think that there 
are two antigenic substances present in the ragweed-pollen, the more 
important one being an albumin. This group has found that pollen-
extracts lose some of their neutralizing capacity on storage. 
17 
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Hampton, Bukantz, and Johnson (40) found that extracts mixed with an 
equal volume of glycerol remained stable during storage. In the summary 
o£ his review in 1942 Newell said that although the hay-fever-producing 
substances in pollen had been studied for forty years, it was very dif-
ficult to evaluate much of the information published because of its 
contradictory nature, and because uniform methods had not been used 
in the quantitative studies. But he thought there were a few facts: 
the activity of the extract is due to several substances, all oomplex 
chemically; the molecules of these active substances are smaller than 
those of true proteins - one having a molecular weight of about 5000; 
some of the active substances contain much carbohydrate, and others 
resemble proteins. In 1946, Wodehouse and Coca (113) summarized in 
part as follows: the pollen atopen is not dialyzable through the usual 
semipermeable membranes, yet it is smaller than a protein, and indi-
cations are that it is a complex polypeptide. It is antigenic, . but 
it is a relatively weak antigen in lower animals. 
In vitro Tests for Skin-sensitizing (reaginic) antibody 
and for Blocking or Neutralizing Antibody 
Clowee ('20) reported that he observed precipitates and complement-
fixation with sera from pollen-sensitive s.ubjects. He said that these 
reactions tended to disappear following treatment with pollen-extract. 
He did not give any protocol. Walker (106), also, obtained positive 
reactions in these two tests with sera from bronchial asthmatics who 
were sensitive to different proteins. He could not correlate these 
positive results and the results of cutaneous tests. Prausnitz and 
Kijstn~r (78) found neither precipitin nor eon~lement-fixing antibody 
in the serum of their fish-sensitive subject. Cohen and Weller (24} 
used Cannon's collodion-particle technic to test sera of allergic 
patients and reported some positive reactions. However, Swineford 
and Houlehan (102) were unable to obtain specific results, based on 
their findings that sera from normal and untreated ragweed-sensitive 
persons agglutinated sensitized collodion-particles irregularly and 
inconsistently. Alperstein (6) used ~~a--~~~es~~~ as particles 
for the absorption of pollen antigens from ragweed. Agglutination of 
these treated bacteria was observed With low dilutions of serum from 
patients sensitive to ragweed. The sera used were not tested for 
the presence of skin-sensitizing antibody. Jimenez Diaz, et al, (50), 
reported positive results with a collodion-particle technic. GyBrgy, 
Moro, and Witebsky (38) tested sera from children sensitive to egg-
white and found that guinea-pig complement was fixed transiently in 
the presence of very high dilutions of the antigen. Stobl and 
Wasitzky (100) confirmed these results. Albus (1, 2, 3},Jaff~ (49) 
and Hensel and Sheldon ('6), all using Hecht 1 e modification of the 
complement-fixation test, reported that they observed fixation of 
complement by sera from allergic patients in the presence of specific 
antigen. Since tests so carried out make use of the subject's own 
complement, there was no adequate control of the anticomplementary 
properties of the antigens. Under sueh circumstances a negative 
reaction is more significant than a positive one. Recently Cavelti 
(18) has published the details of a method in which the human cr 
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present in the patient's own serum is utilized in the test. He has 
provided for some control of the anticomplementary properties of the 
antigen. He observed positive results with sera from subjects allergic 
to pollens and to animal danders. 
Hampton, et al(39), proposed an in vitro method for the 'detection 
and quantitation of thermostable antibody in which they utilized its 
capacity to inhibit precipitation in a rabbit-antiragweed serum when 
it was mixed with ragweed extract. Bukantz, Johnson, and Hampton (14) 
have recently made use of a colorimetric method in determining the 
inhibitive effect of human sera containing thermostable, blocking 
antibody upon the reaction between ragweed-pollen extract and ita 
homologous rabbit antiserum. 
Miller and Campbell (68) found that human sera containing 
reagin far egg-white added appreciably to the amount of precipitate 
obtained when they were added to a mixture of rabbit antioTalbumin and 
ovalbumin. 
Newell {"73) was unable to detect a reaction between human allergic 
serum and specific antigen by examination of the mixture both in the 
Tiselius electrophoretic apparatus and in the ultraeentrituge. The 
serum was obtained from a subject sensitive to rabbit serum and 
epithelium. 
Healy (44) has published a method of determining the substances 
to which a patient is sensitive. He diluted a sample of the patient's 
blood with distilled water, and placed this diluted blood in small 
tubes containing various allergens in a solid medium. A zone of 
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density at the junction of the diluted blood and solid medium was 
considered evidence of a positive reaction. ~rther developments 
are not yet described.] 
EXPERIMENT'AL WORK 
The technic of determining the 60 per cent unit of complement, 
or c•, was essentially the one described by Kent, Bukantz and Rein 
(62), except that phosphate-buffered physiological saline aolution 
as a diluent was replaced by the veronal buffer recommended by 
Mayer, et al (66a), and the test was done in a total volume of 3 ml 
instead of 2 ml. The amount of hemolysis occurring with different 
amounts of c~ was determined in the ~lett-SUmmerson photoelectric 
colorimeter with a 640 millimicron filter. All lots of c•r contained 
pooled sera trom the blood of four or more guinea pigs and sufficient 
NaCl to make an 8.5 per cent solution; the c• was stored in the cold 
room at from 4 to 6 C or in the deep freeze at -20 c. The anti-sheep 
lysin was prepared in the usual ' manner by injecting rabbits intraTen-
ously with a suspension ot washed sheep-cella. Cella were preserved 
in modified Alsever 1 s solution and stored at from 4 to 6 c. Each 
time a titration of c• was carriednout, sufficient cella were washed 
at least 4 times with veronal buffer. A 10 per cent suspension of 
cella was prepared in the centrifUge tubes, and trom this a 2 per 
cent suspension was made in a 50 ml volumetric flask. One ml of 
this 2 per cent suspension was added to each of thre~ tubes contain• 
ing 4 ml of distilled water. Accurate pipetllc ,. were used to measure 
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these amount& of suspension and distilled water. When the laked 
suspension had a reading of 3S6 to 345, the suspension contained 
500,000 cells/mm3• If the reading was outside of this range the 
suspension was adjusted by adding buffer or additional cells. 
The average T&lue of the constant 1/n obtained from the titra-
tions of C' with two different lots of cells and five different lots 
ot c• was 0.206. This val~e represents the slope of the line obtain-
ed when Log x is plotted against Log y/1 - y, when x, is ml of 1:100 
c•· and y, percentage of hemolysie. The T&lue 0.206 is larger than 
the one found by Kent, et al (52), but compares favorably with the 
value of 0.2 ±0.02 that Kabat and Mayer (61) state has been found in 
many independent experiments. 
When the unit of c• was determined in our colorimeter, a total 
volume of less than 3 ml could not be used satisfactorily. Since 
fixation-testa were to be done in a volume of one ml, it was necessary 
to ascertain what relationship existed between the 60 per cent unit 
determined colorimetrically in the larger volume and the amount of 
hemolysis determined by inspection when a range-titration was carried 
out in a volume of one ml. For example, when the 50 per cent unit 
was o. 24 ml of l: 100 C • the amounts of 1: 100 C' tabulated below are 
typical ot those used in such a titration. Suffieient veronal butter 
was added to equalize volumes in each tube, then 0.4 ml of sensitized 
cells (equal parts of 2 per cent cells and appropriately diluted lysin) 
were added, and the tubes were placed in the water bath at 37 C for 
30 minutes. 
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m1 of l:loo c• o.oa 0.12 o.l6 0.21 o.2~ o.27 o.3o 
hemolysis 0 W+ o- c? c c c 
01 no hemolysis w, weak hemolysis c, complete hemolysis 
In this titration, hemolysis was almost complete with 0.16 ml, 
and complete with 0.24 ml of 1:100 c•. The latter amount, i.5 
hemolytic units, was used in the fixation tests. Such gradations~ .in 
hemolysis were regularly observed with fresh c•. As the c• aged, 
although it remained usable in increased amounts, the relationship 
1.5 units complete hemolysis, l unit almost complete hemolysis, and 
0.5 unit no hemolysis did not hold strictly; there was usually some 
hemolysis with the 0.6 unit. 
The c• remained quite active from 3 to 4 weeks, and once the 
50 per cent unit had been determined in the colorimeter, daily titra-
tions were done as described above. This simple procedure was time-
saving and satisfactory. Since two 100 per cent hemolytic units are 
usually used in fixation,l.6 units yields a system more sensitive than 
the one commonly used; inasmuch as adequate controls of the anticomple-
mentary properties of sera and antigens were always included in each 
set of teste, and, also, as a check on the activity of the hemolytic 
system, a system control consisting of one-half, one, and one and one-
half units of cr,non-specifie positive reactions would be detected. 
One and one-half units of c•, determined as described above, and 
two larger 100 per cent units were used in comparative tests with two 
antigen-antibody systems. The larger units were determined by testing 
the hemolytic activity of a 1:20 dilution of c•! with a 10 per cent 
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suspension of cells sensitized with an equal volume of appropriate-
ly diluted lysin. Hence, the c•· was five times stronger, and the 
suspension of cells 2.5 times stronger than in the determination of 
1.5 units. 
Two rabbit antisera - an anti-ovalbumin, or anti-Ea, and an 
antihemocyanin serum - that would no longer precipitate with their 
antigens were used to compare fixation of the units of c• deter~dned 
as just described. Two larger 100 per cent units were contained in 
0.34 ml of a 1:20 dilution, and 1.5 smaller 100 per cent units in 
0.32 ml of a 1:100 dilution so that approximately one-fifth as much 
c•· was used in the tests with the latter amount. 
In the anti-Ea system, progressively doubled dilutions were pre-
pared in a series of 12 tubes so that the amount of antigen -ovalbumin 
that had been recrystallized three times - ranged trom 10 to 0.005 
micrograms of E&-N. The 1.5 units were fixed over the entire range, 
s.nd. were completely fixed, except with 2 .5, 1.25, and .825 micro-
grams of Ea-N. With the 2 units there was no fixation in the first 
six tubes, and complete fixation only in the tubes containing 0.02, 
0.04, and o.oa micrograms of Ea-nitrogen, or Ea-N. 
In the hemocyanin system the difference between the two sets 
was not so marked, but, again, the results were in favor of the 1.5 
units. These results indicated that perhaps the non-precipitating, 
skin-sensitizing, and neutralizing antibodies might in the presence 
of their homologous antigens fix the small amount of 01 in 1.5 units. 
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Determination of the Capacity of the Method 
A rabbit anti-Ea serum containing 570 micrograms of antibody-
Nitrogen per ml, Ab-N/ml, was used in dilutions of 1:20 to 1:2500 to teat 
its capacity to fix 1.5 units of c•; the dose of 0.1 ml represented 
amounts of Ab-N ranging from 2.86 to 0.023 micrograms. The amounts of 
ovalbumin-Nitrogen, Ea-N, used with this serum ranged from 9.36 to 
0.00012 micrograms. The limit of complete fixation was in a mixture 
that contained 0.06 mic~ograms of Ab-N e.nd 0.004 micrograms of Ea-rl. 
Another anti-Ea serum was used in comparative tests with 1.5 
units and the larger 2 units of C1 • This serum contained 640 micro-
grauts of Ab-N/ml. With 1.5 units there was complete fixation in 
mixtures containing 0.128 micrograms of Ab-!-T and from 0.056 to 0.0018 
micrograms of Ea-N. This amount of Ab-N was contained in 0.1 m1 of 
a 1:500 dilution of serum. There is no doubt that 0.1 ml of a 1:1000 
dilution of serum - containing approximately 0.06 micrograms of Ab-li -
would have fixed with some quantity of antigen. A 1:50 dilution in a 
dose of 0.1 ml did not fix 2 units in the presence of Ea-N ranging 
from 14.4 to 0.028 micrograms; o.l ml of a 1:20 dilution (3.2 micro-
grams Ab-U~ and from 1.8 to 0.028 micrograms of Ea-N fixed 2 units of 
c• completely. Therefore, with the smaller 8lllount of C1' a reaction 
between antigen and antibody could be detected with l/25,or less, the 
quantity of antibody required to detect a reaction with the larger 
amount of C ". 
Comparison of fixation with 1.5 units and 2 units was made, 
also, with a rabbit-antihemocyanin serum. This serum contained 1400 
mic~ograms of Ab-N/ml. The antibody in 0.1 ml of a 1:2000 dilution 
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of serum- 0.07 micrograms of Ab-N - fixed completely 0.26 ml of 1:100 
and 0.2 ml of 1:20 guinea-pig c•. But, in the first instance, the 
quantity of antigen was 0.01 micrograms of hemocyanin-N so that the 
antibody-antigen ratio was 0.07/o.o~ or 7, and in the second the quan-
tity of antigen-N was 0.05, Ab/Ag o.o7/0.05,or 1.4. It is evident 
therefore, that the smaller amount of C'- serves as a more sensitive 
indicator of an antigen-antibody reaction. However, the antigen as 
well as the antiserum is an important factor, and the comparative 
sensitivity of two sets of fixation tests in which there is a great 
difference in the amounts of c• used appears to vary with the antibody-
antigen system used. 
Examination of Sera from Allergic Subjects 
Sera from some subjects reactive to pollens showed an appreciable 
amount of lysin and complement. This posed a problem, because heating 
the serum to destroy C1 might, also, destroy sensitizing antibody to 
some degree. The lysin could be adsorbed with sheep-cells or with 
their stromata, but the sera were often an~icomplementary following 
adsorption. An experiment was done to determine what effect an ex-
cess of lysin would have on fixation. Two units of guinea-pig C• were 
used with a rabbit-anti-Ea serum. The excess of lysin was not added in 
sensitizing the cells; it was added to the mixture of antiserum, antigen, 
and c•. Rabbit-antisheep lysin was titrated in the hemolytic system and 
found to contain 2 units in a dilution of 1:1000. It was diluted as 
shown below, and used in a dose of 0.2ml. 
Dilution 10 20 40 80 160 320 640 1280 
Uni ts/0.2 ml 200 100 50 25 12.5 6.25 3.13 l.S 
Fixation 1 2 2 3 4 4: 4 4 
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It is evident that only in the presence of a great excess of lysin 
will fixation be affected, and a positive reaction change to a nega-
tive. None of the sera examined contained such an excess of lysin; 
the 
the smallest amount of serum lysing completelyj'standard dose of cells 
used in fixation-tests was 0.1 m1 of a 1:10 dilution. Because of the 
results of this test it was considered unnecessary to remove the lysin 
from the sera obtained from allergic subjects. The possibility remains 
that the C1 present in these sera could influence fixation in the pres-
ence of guinea-pig C1 ; that is, a positive reaction might be obtained 
due to an excess of some vomponent of c•. 
Fixation of Human Complement 
Eight samples of serum obtained from 7 subjects sensitive to 
ragweed or timothy pollen, or both, were used with the patient's own 
complement in the hemolytic system. Mixtures of serum and antigen were 
kept at 4 to 6 C from 18 to 24 hours. The volume of the fixing mixtures 
was varied from 0.4 to 0.8 ml; the final volume after the addition or 
sensitized cells was 1 ml. The second inoubationarybperiod, for hemo'-'.i 
lysis, was 30 minutes at 37 c. In all tests several dilutions of 
antigen were used; . even from 1:200 to 1:10,240,000 of the stock pollen-
extract. One-half ml of a 1:200 dilution was one-fourth the anticom-
plementary dose for most of the pollen extracts. The amounts of human 
serum tested ranged from 0.2 ml of a 1:10 dilution to 0.2 ml of un- · 
diluted serum. When the sera were fresh the hemolytic activity of 0.2 
ml to 0.3 ml of a 1:10 dilution was usually equivalent to the hemolytic 
activity of 1.5 units of guinea-pig c•. The pollen-extracts used as 
antigens were prepared in different ways: extraction with Coca fluid, 
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extraction with Coca fluid ~thout phenol - used both as crude ex-
tract and after dialysis~ extraction with Coca fluid without phenol 
28 
and subsequent addition of an equal volume of glycerol. Also, ethyl 
alcohol at -10 C was used to prepare a precipitate from ragweed-pollen 
extract prepared with Coca fluid Without phenol. No fixation was ob~­
served in any of the tests with any of the extracts. Tests for skin-
sensitizing antibody were done ~th 6 of the 8 sera used in these tests. 
One serum was positive in passive transfer in a dilution of 1:750; the 
other 5 sera transferred sensitivity in dilutions ranging from 1:5 to 
1:100. 
Two of the sera used in the tests described above were tested for 
their capacity to fix the complement present in serum obtained from two 
normal, non-allergic subjects. At the time the tests were done both of 
the reagi~o sera had lost their complementing properties. Both sub-
jects were sensitive to timothy and ragweed pollens. There was no 
fixation of human c• in these tests. One of these samples of human 
c• was fixed transiently by a rabbit-antiragweed serunt and ragweed 
extract; there was no fixation with the other sample. 
Three sera were tested according to a method described by Albus 
(1). Fresh serum is necessary because the c• as well as the lysin in 
the subject's awn serum is utilized in the test. In a preliminary 
rough test for c• and lysin, to 0.2 ml of serum in several tubes add 
1 m1 of saline and from 0.1 to 0.7 ml of a 5 per cent suspension of 
washed sheep-cells. Then, for saline, substitute 1 ml of dilutions of 
antigen and add the largest amount of sheep-cell suspension that was 
completely hemolyzed in the preliminary test. There was no information 
about a period of incubation before the cells were added, but one was 
used in the tests done. With one serum the period of incubation was 
2 hours at 4 to 6 C, with the second the period was 60 minutes at 37 c, 
and with the third the period was 45 minutes at 37 c. There was no 
fixation with these sera. 
This is a very crude method. There is no control of the anti-
complementary property of the antigen, so that even when positive 
results are obtained, there is no way of proving that the fixation 
observed is specific. 
Cavelti (18) recently published a method of testing sera obtained 
from allergic patients. It is a modification of the Hecht method of 
complement fixation in that it utilizes the subject's own complement. 
The method has the same disadvantage as the one used by Albus, because 
it does not - and actually can not - provide adequate control of the 
anticomplementary properties of the antigen. Using sera from both 
. normal and allergic subjects, Cavelti prepared mixtures of serum and 
diluent, and serum and antigen. After these mixtures had stood over-
night in the refrigerator, he determined the amount of serum in each 
mixture that produced 50 per cent hemolysis. The ratios R, 
50 per cent hemolytic amount of serum and antigen and R' 
, ' 50 per cent hemolytic amount of serum and diluent 
R for the patient's serum 
R for the normal serum 
were then obtained. When Rf was greater 
than 1.1 with pollen-antigens and 1.2 with epidermal antigens, 
6avelti considered the reaction positive; that is, eomplement had 
been £ixed in the mixture containing antigen. 
Five samples of serum from four subjects sensitive to pollen 
were tested by this method. Four of these sera showed no evidence 
29 
of' fixing capacity. With the fifth serum the first ratio was 2} that 
is, twice as much et the mixture containing antigen was required to 
produce 50 per cent hemolysis. Consistent results were not obtained 
with the two samples of' serum from two normal non-allergic subjects 
that were used to-determineR for the normal control; with one serum 
the results with and without ragweed-pollen extract were the same, 
there was no evidence of an anticomplementary effect; but with the 
other normal serum the extract was definitely anticomplementary. 
Under these circumstances no conclusions could be drawn concerning the 
result obtained with the tif'th serum. 
Fix~tion of Guinea-pig Complement 
In the fix~tion-tests With guinea-pig c•, the procedure was as 
follows: 1.5 units of' C1 were used; the fixing-volume was o.a m1 and 
the final volume 1 ml; the period allowed for fixation was 18 to 24 
hours in the refrigerator (4 to 6 C); all reagents were diluted with 
veronal buffer. 
The eight samples of serum used in this group of tests were ob-
tained from 5 subjects who were sensitive to pollen. One of' the 8 
samples was tested, only, after it had been heated at 58 to 60 C for 
60 minutes; one sample was tested both before and after it was heat-
ed. This temperature and period of' heating was chosen because 
Loveless (59) found that reagin was destroyed at this temperature 
without diminishing the antigen-binding power of' post-treatment sera. 
With one sample of' se~ the total volume in the test was 0.5 ml and 
the fixing volume was 0.3 ml. This smaller volume was tried because 
Gordon and Gnesh (36) reported that sometimes fixation would take 
place in this volume when results had been negative with a larger 
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volume. With one sample of serum, the period and temperature for 
fixation was 60 minutes and 37 C respectively instead of those stated 
above. The 1.5 units of C' used in these fixation-tests were contain-
ad in 0.13 to 0.3 ml of a 1:100 dilution o£ the pooled, salted guinea-
pig sera. Crude pollen-axtracte and pollen-extracts partially puri-
fied by dialysis or by precipitation with ethyl alcohol in the cold 
were used as antigens; the dilutions o£ antigen ranged from a 1:10 to 
a 1:204,800,000 dilution of the stock-0xtracts, but this full range 
of dilutions was not used with every serum. The dose of serum varied 
from 0.2 ml of a 1:5 dilution to 0.1 ml of a 1:10 dilution. Seven 
of these 8 samples sensitized the skin passively in dilutions ranging 
from 1:10 to 1:500; the neutralizing, or antigen-binding capacity of 
5 of these sera varied from 60 to 1000 total nitrogen units. T~ere 
was no evidence of fixation in any of the tests. 
Blomfield, CoombJ,and Hole (12) failed to obtain fixation of 0' 
with sera from patients who had recovered from typhoid fever. When 
such sera were diluted and mixed with a suspension of s. typhosa, and 
the mixtures allowed to stand several hours before the organisms were 
sedimented in the centrifuge, the sedimented washed organisms fixedCt.. 
They thought that a non-specific inhibitory factor was present in such 
sera. Since it is possible to precipitate pollen-extracts with alum 
(115), tannic acid (71), and tannic acid plus zinc chloride (72) and 
prepare suspensions that have been used satisfactorily in the treat-
ment of patients, such suspensions were prepared for use in fixation-
tests; but these preparations were very anticomplementary and had to be 
diluted considerably before they could be used. Good fixation was ob-
tained with a rabbit-antiragweed serum with the alum-suspension, and 
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weak fixation with a rabbit-antitimothy serum and the homologous alum-
suspension. No fixation was observed with the few sera from allergic 
subjects that have been tested with the suspensions of alum-precipi-
tate. 
One serum from a patient sensitive to cottonseed was tested for 
its capacity to fix 1.5 units of guinea-pig c•. There was no fixation, 
but the serum was so anticomplementary that it could not be used in a 
dose larger than o.l ml of 1:40 dilution. 
Inhibition of Fixation by Sera from Allergic Subjects 
Antiragweed and antitimothy sera were prepared in rabbits. The 
pollen-extract was incorporated with falba mixture and given subcu-
taneously. After 2 months there was no evidence of antibody formation, 
so intravenous injections of extract were begun. Intravenous injections 
were given over a period of seven to twelve months, several samples of 
blood being obtained during the period. Two rabbits produced good 
antiragweed serum, and one produced a fairly good antitimothy serum. 
The bleedings obtained from one animal injected with ragweed-pollen 
extract furnished good sera that fixed 1.6 and 3 units of guinea-pig 
G' over a fairly wide range of antigen-dilutions, and 7.6 units over 
a narrower range. The antitimothy aer1lli~ere not so good, fixing a 
maximum of 3 units in a narrow range. 
Since direct fixation of guinea-pig c• had not been obtained with 
reaginic sera, it was decided to see _whethar sera from patients allerg-
ic to ragweed and timothy pollens would inhibit fixation of guinea-pig 
c• by the rabbit-antisera. Twenty samples of serum from 10 patients 
. . 
who were clinically and cutaneously sensitive to pollen were employed 
in the tests; these sera transferred sensitivity in dilutions of 1:2 
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to 1:1500. The sera were tested as soon as possible after the samples 
of blood were taken. They were used in dilutions of 1:10, 1:20, 1:40, 
and 1:80 or 1:100. In dilutions of 1:10 and higher the human c~ pre-
sent was less apt to interfere. The sera were tested, also, after they 
had been heated. A 60 per cent reduction in fixation was considered 
positive inhibition. 
The dilutions of patients serum and dilutions of antigen that 
fixed with rabbit-antiserum were mixed, and allowed to stand either 
2 hours or 18 to 24 hours at 4 to 6 C; the dose of diluted serum was 
0.1 ml and the dose of antigen 0.2 ml. After this preliminary period 
of incubation, 1.5 units of guinea-pig c• and the fixing serum (rabbit-
antipollen) were added. Following a second period of' incubation of 18 
to 24 hours at 4 to 6 c, the sensitized cells were added and the tubes 
placed in the water bath at 37 C for 30 minutes, or until all controls 
were clear. Every set of tests included a fixation-control containing 
rabbit-antiserum, c•, and antigen. It did not make any difference in 
the results whether the first period of incubation was 2 hours or 18 
to 24 hours; in fact, with one serum the tests were done in duplicate 
with no preliminary period of incubation in one set - patient 1's serum, 
rabbit-antiserum, c•, and antigen were mixed at once -and inhibition 
occurred just as it did in the other set of tests. 
Eleven sera from 5 different patients who were clinically and 
cutaneously sensitive to timothy pollen were tested for their inhibi-
tive effect upon fixation by a rabbit-antitimothy serum. Nine of 
these sera had an inhibitive effect varying from slight, evident only 
in a dilution of 1:10, to marked, evident in a dilution of 1:40. 
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TABLE I 
Inhibition Tests 
Subject: Green - 4 samples of blood 
Reactive to: Timothy pollen 
Gray 6 + Timothy Extract 973 + Ragweed Extract 
Serum Cont. Serum Cont. 
Dil.Extract 16 32 64 128 256 512 .1 .2 Dil.Extract 20 40 80 160 320 640 .l .2 
Gray 6 4 4 4 4 2 tr 0 0 973 4 4 4 4 4 4 0 0 
+ Gr1 1:10 0 0 0 0 0 0 0 0 + Gr1 1:10 0 0 0 0 0 0 0 0 
1:20 0 0 0 0 0 0 0 0 1:20 0 0 2 tr 4 4 0 0 
1:40 tr 2 1 tr tr 0 0 0 
Gr1 15'56 C Gr1 15'56 C 
1:10 2 2 2 2 2 2 tr 1 1:10 3 3 3 3 3 3 tr 1 
1:20 2 2 2 2 2 2 tr 1 1:20 3 3 3 3 3 3 1 1 
1:40 3 3 3 4 2 2 tr tr 1:40 4 4 4 4 4 4 tr 1 
1:80 3 2 4 3 3 2 tr tr 1:80 4 4 4 4 4 4 tr tr 
Gray 6 3 3 4 4 4 
-
0 tr 973 40 80 160 320 640 1280 
4 4 4 4 4 4 0 tr 
+ Gr2 1:10 0 0 0 0 0 - 0 0 + Gr2 1:10 0 0 0 0 0 0 tr 0 
1:20 tr 0 0 0 0 
-
0 0 1:20 tr 1 3 4 3 tr 0 tr 
1:40 1 1 1 1 1 
-
0 0 1:40 1 4 4 4 4 3 0 0 
1:100 3 3 4 4 4 
-
0 0 1:100 3 4 4 4 4 4 0 0 
Gr2 60'58-60 C Gr2 60'58-60 C 
1:10 3 4 4 4 4 
-
1 2 :'.r:a 1:10 4 4 4 4 4 4 0 0 
1:20 4 4 4 4 4 - 1 1 1:20 3 4 4 4 4 4 0 tr 
1:40 4 4 4 4 4 - tr tr 1:40 3 4 4 4 4 4 0 tr 1:100 4 4 4 4 4 4 tr tr 
4 = complete fixation 
0 = no fixation 
Table I (Continued) 33 B 
Gray 6 + Timothy Extract 973 +. Ragweed Extract 
Serum Cont. Serum Cont 
Dil.Extract 80 160 320 640 1280 .1 .2 Di1.Extract 40 80 160 320 640 1280 .1 .2 
Gray 6 3 4 4 2 1 tr tr 973 4 4 4 4 4 4 tr tr 
+ Gr3 1:10 Tr tr tr tr tr 0 tr + Gr3 1:10 tr tr tr tr tr tr 0 0 
1:20 4 4 4 1 1 tr tr 1:20 4 4 4 4 4 4 0 0 
1:40 2 4 3 1 1 tr 1 1:40 4 3 3 4 4 4 tr tr 
1:100 3 4 4 1 1 tr tr 
Gr3 60'58-60 C Gr3 60'58-60 C 
1:10 1 4 2 1 tr 0 tr 1:10 3 4 4 4 4 4 0 tr 
1:20 4 4 4 1 1 tr tr 1:20 4 4 4 4 4 4 tr 0 
1:40 2 4 3 1 1 0 0 1:40 3 4 4 4 4 4 0 0 
Gray 6 3 4 4 1 tr 0 0 973 4 4 4 4 4 4 0 1 
+. Gr4 1:10 1 1 1 tr tr tr tr + Gr4 1:10 4 2 3 3 4 2 0 tr 
1:20 4 4 4 4? 4? ~r tr 1:20 4 4 4 4 4 4 0 3 
1:40 3 4 4 4 2 tr tr 1:40 4 4 4 4 4 4 tr tr 
1:100 4 4 4 3 1 1 1 
Gr4 60 158-60 C Gr4 60 158-60 C 
1:10 1 1 1 tr tr tr tr 1:10 2 3 2 2 4 4 tr tr 
1:20 1 4 2 1 tr tr tr 1:20 4 4 4 4 4 4 tr tr 
1:40 tr 1 1 tr tr tr tr 1:40 4 4 4 4 4 4 tr tr 
4 c complete fixation 
0 = no fixation 
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Blood was obtained from one of these patients both before and after 
pre-seasonal and seasonal treatment with pollen-extract. The pre-
treatment sample of serum was inhibitive, but the post-treatment sample 
was not inhibitive. 
Four samples of blood were taken from one of these timothy-
sensitive patients. The results in inhibition-tests with these samples 
are shown in table I. · The first sample of serum, a pre-treatment one, · 
was strongly inhibitive in both the antiragweed and antitimothy sys-
tems, but somewhat more so in the antitimothy system. Serum that had 
been heated for 15 minutes at 56 C to destroy its complementing activ-
ity, still inhibited fixation by the rabbit-antitimothy serum; its 
capacity to inhibit fixation by the antiragweed serum was destroyed. 
The second sample of blood was taken after 11 weeks of treatment with 
pollen-extract. This sample was about as inhibitive in the anti-
timothy system as the first sample, but less inhibitive in the anti-
ragweed system. After this serum had been heated for 60 minutes at 
58 to 60 C to destroy the skin-sensitizing antibody, it did not in-
hibit fixation by either antipollen serum. The third sample of blood 
was obtained about one month after the last dose of timothy-pollen 
extract in a series of pre-seasonal and seasonal doses. The serum in-
hibited fixation by both antisera in a dose of 0.1 m1 of a 1:10 dilu-
tion, but did not inhibit in dilutions of 1:20 and 1:40 as the previous 
samples had. After the serum was heated for 60 minutes at 58 to 60 c·, 
there was irregular inhibition (see table) with the 1:10 dilution in 
the antitimothy system, but none in the antiragweed system. The 
patient was given a few doses of timothy-pollen extract, and a fourth 
sample of blood was taken. In a dilution of 1:10 the serum, both 
unheated and heated for SO minutes at 58 to SO c, inhibited fixation 
irregularly (see table) by the rabbit-antiragweed serum. The unheated 
serum in a dilution of 1:10 inhibited fixation by the rabbit-anti-
timothy serum. The heated serum was much stronger 1 causing complete 
inhibition in a dilution of 1:40 with all dilutions of antigen. The 
highest serum dilution positive in the Prausnitz-K~stner reaction and 
the number of protein-nitrogen units neutralized per ml by each sample 
are shown below. The samples had been stored in the deep freeze at 
- 20 C for a number of months before these tests were done. 
Sample Prausnitz-K~stner Protein-Nitrogen Protein-Nitrogen 
(dil. pos.) neutralized neutralized 
units /ml (ai'ter 60' at 58-60 
units/ml 
11: 1:1500 50 - 75 25 
2 1:750 100 - 200 26 
3 1:500 100 - 200 26 
4 1:500 100 - 200 25 
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As treatment progressed the unheated serum became less inhibitive. 
The first two samples were about equal in inhibitive capacity. The 
first sample had a skin-sensitizing titer twice that of the second 
san~le~ but it neutralized only half as many protein-nitrogen units of 
pollen-extract as the second one; both samples neutralized the same 
amount of extract s.fter they were heated. In fact, all the samples 
neutra.lized the same nunJber of protein -nitrogen units after they were 
heated at 58 to 60 C for 60 minutes. Yet capacity of the 3 samples 
tested to inhibit fixation by rabbit-antitimothy serum varied markedly: 
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Table II 
Inhibition Tests 
Subject: Lynch - 2 samples 
Reactive to: Timothy pollen 
Gray 6 + Timothy Extract 973 + Ragweed Ext ract 
Serum Control Serum Contra 
Dil.Extract 16 32 64 128 256 .1 .2 Dil.Extract 40 80 160 320 640 1280 .1 .2 
Gray 6 4 4 4 tr 0 0 tr 973 4 4 3 2? 4 tr 0 tr 
+ Ly1 1:10 0 0 0 0 0 0 0 '* Ly1 1:10 0 0 0 0 0 0 0 0 
1:20 0 0 0 0 0 0 0 1:20 0 0 0 0 0 0 0 0 
1:40 1 1 1 1 0 0 0 1:40 1 1 1 4 4 4 0 0 
1:100; 4 4 2 1 1 0 0 1:100 4 4 4 4 2 4 0 0 
Izy-160'57-60 c Ly160'57-60 C 
1:10 1 1 0 tr tr 0 0 1:10 1 2 4 2 1 1 0 0 
1:20 1 1 1 1 1 0 0 1:20 1 1 2 4 2 2 0 0 
1:40 1 1 2 3 1 0 0 1:40 1 3 2 4 4 4 0 0 
1:100 3 3 3 tr tr 0 0 1:100 3 4 4 4 4 4 0 0 
Gray 6 3 3 4 4 4 0 tr 973 4 4 4 4 4 4 0 tr 
+ Ly2 1:10 0 0 0 0 0 0 0 + Ly2 1:10 0 0 0 0 0 0 0 0 
1:20 tr 0 tr 1 tr 0 0 1:20 tr 2 4 4 3 1 0 0 
1:40 1 1 1 3 4 0 0 1:40 4 4 4 4 4 4 tr tr 
1:100 3 2 4 4 4 0 0 1:100 4 4 4 4 4 4 tr tr 
Izy-2 60'58-60 cJ 1 1 2 4 3 0 0 Ly2 60'58-60 C 
1:10 ) 1:10 3 4 4 4 4 4 tr tr 
1:20 2 2 3 4 4 tr tr 1:20 3 4 4 4 4 4 tr tr 
1:40 2 2 3 4 4 tr tr 1:40 ) 3 4 4 4 4 4 tr tr 
1:100 2 2 4 4 4 0 0 1:100) 
sample no. 2 was not inhibitive, sample no. 3 was slightly and ir-
regularly inhibitive, and sample no. 4 was very inhibitive. 
Three samples of blood were taken from another patient sensitive 
to timothy-pollen: the first, a, pre-treatment sample, a second after 
eight weeks of treatment, and a third after 11 weeks of treatment. The 
skin-sensitizing titers of the sera, and their capacity to neutralize 
pollen-extract were deternuned . 
Sample 
1 
2 
3 
Prausnitz-Kftstner 
(dil. pos.) 
1:100 
1:100 
1:100 
Protein-l!i trogen 
neutralized 
units/ml 
75 - 100 
50 
150 
Protein-Nitrogen 
neutralized 
(after 60t: at 58-60 C) 
units/rul 
0 
50 
150 
Samples one and two from this patient were tested for their 
capacity to inhibit fixation by rabbit-antitimothy and antiragweed 
serum (see table II). The first sample was very inhibitive for both 
antisera. Heating the serum for 60 minutes at 58 to 60 C reduced its 
capacity to inhibit the antiragweed serum, but had little effect upon 
its capacity to inhibit fixation bynthe rabbit-c.ntitimothy serum. 
However, as shown above, after the serum was heated for 60 minutes at 
.from 58 to 60 C its neutralizing power l'ras destroyed. The second 
sample behaved like the .first except that heating caused a greater re-
duction in its capacity to inhibit fixation. This sample o.f serum 
neutralized the same amount of timothy-pollen extract both before and 
after it was heated. 
A sample of serum was obtained from this patient the previous year 
before treatment was started.. ln dilutions of 1:5 and 1:10 it inhibi4ied 
J • 
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Table I.Il 
Tests with Sera from Allergic Subjects 
Ne.me Sensitivity Inhibition Dil. positive Units neutralized 
Ragweed Timothy Antiragweed anti timothy PraUsnitz-KUstner Unheated serum Heated serum 
Go1 + + + - 1:10 Ragweed 125 Ragweed 
1 : 50 Timothy (TNU) 
Go2 + + 0 ++ 1: 50 Ragweed 
1:150 Timothy 100 Ragweed 
600 T'imothy 
('!1m) 
Go3 + + 0 0 1:5 +++ Ragweed 
and Timothy 60 TN'U Ragweed 
60 TNU Timothy 
w~ + + 0 + 1:10 Ragweed 
1:50 Timothy 150 TNU Timothy 
Wo2 + +· 0 0 1 :2 + Ragweed 4 TNU Ragwe-ed 
1: 2* Timothy 
Lyo 0 + + 
-
+ 1:150 1000 TN'U 
Lyl 0 · + ++ +++ 1:100 75 ~m 
60' 60 c +'! +++ 
Ly2 0 + + +++ 1:100 75 PNU 
60' 60 c 0 +++ or less 
sa 0 + 0 + 1:500 1000 TlW 
Gr1 0 + +i- +++ 1:1500 50 - 75 PNU 25 PNU 
15' 56 c 0 ++ 
Gr2 0 + ++ +++ 1:750 100 - 200 PlW 25 PNU 
60 1 60 c 0 0 
Name Sensitivity 
Ragweed Timothy 
Gr3 0 + 
60 1 60 c 
Gr4 0 + 
60' 60 c 
Dr1 + + 
60 1 60 c 
Lo1 + 0 
Lo2 + 0 
Lo3 + 0 
Ba.:a oft 0 
Ko1 + 0 
Cr1 + 0 
50' 60 c 
Table III (Continued) 
Inhibition 
anti ragweed anti timothy 
+ + 
0 + 
1 + 
+ +++ 
+++ 
-
+++ 
0 0 
0 1 
0 0 
? 0 
? 0 
+++ +++ 
0 0 
Inhibition += 1:10 dil. 
++ = 1:10 and 1:20 dil. 
+++ = 1:10,20,40 dil. 
- • not tested 
0 =no inhibition 
Dil. Positive 
Prallsnitz-Kllstner 
1:500 
1:500 
1:500 
1:5± 
1:2 
1:100 
1:10 
1:500 
1:500 
36 B 
Units neutralized 
Unheated serum Heated serum 
100 - 200 PNU 
100 - 200 PNU 
100 PNU 
Ragweed 
10 - 100 TNU 
C:. 25 PNU 
40 TNU 
25 PNU 
25 - 50 PNU 
25 PNU 
25 PNU 
10 - 50 TN1J;; 
20 TNU 
TNU • total nitrogen units 
PNU = protein nitrogen units 
Sera. heated 60' 60 C 
fixation by rabbit-antitimothy serum, and to a lesser degree inhibi-
. f~ation 
tedfby a rabbit-antiragweed serum. After it was heated for 30 minutes 
at 56 ·c its inhibitive capacity was destroyed, but aft~r 45 minutes at 
57 to 60 C it was even more inhibitive than it had been before it ~~as 
heated. This serum transferred sensitivity to the human skin in a 
dilution of 1:150. Apparently it was able to neutralize 1000 units 
in terms of total nitrogen, but the extract used in the test was 
about "two months old and it may have lost some of its capacity to 
react with reagin. Thus the titer of the serum may have been lower 
than 1000 units. 
Twelve samples of serum from 7 patients sensitive to ragweed-
pollen were tested for inhibitive capacity. All of these patients 
had been treated with pollen-extract for one or more years. Their sera 
had skin-sensitizing titers of from 1:2 to 1:500; the largest amount of 
pollen-extract bound per ml by any of the sera was 100 protein-nitrogen 
. . 
units. Of 3 samples obtained from one patient, Go, (see table :u: .. l), the 
first, taken before treatment with pollen-extract, was slightly inhibi-
tive; the second and third samples failed to inhibit, even though they 
had higher skin-sensitizing titers. However, the first sample had the 
highest binding titer. Three samples from another patient, Lo, did not 
inhibit, nor did 2 samples from a third patient, Wo, (see table I~Lr) • 
Two of the remaining four sera, Ba and Ko, were inhibitive in a dilution 
of 1:10, but only in mixtures containing the strongest dilutions of 
antigen. The other 2 samples, Cr and Dr, were strongly inhibitive; one 
of them, Cr, was just as inhi.bi ti ve with the anti timothy ser1.11p. as it 
was with the antira~~eed serum, although this patient was not sensitive 
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to timothy~pollen. The serum from Dr retained its full inhibitive 
capacity after it had been heated; this was a post-treatment sample. 
The serum from Cr lost its inhibitive capacity after it had been 
heated; this was a pretreatment sample (see table II1). 
Seventeen of the 20 sera tested for inhibitive capacity were used 
with both a rabbit-antiragweed and a rabbit-antitimothy serum; non-
specific inhibition was observed with 7 sera (see table U 'l). ntirteen 
of these 20 sera were used in inhibition-tests with either a rabbit-
anti-Ea or a rabbit-antihemocyanin, or with both, sera; none inhibited 
fixation by these rabbit sera. 
The inhibitive power of 4 of the sera used in the tests described 
above was determined according to the technic of Rice (81). In this 
technic the total volume of the mixture is 0.5 ml, and it contains an 
amount of antigen with which the standard fixing-serum will fix at 
least twice the number of units of c• usually used in the fixation-
tests. The amounts of serum being tested for inhibitive power are 
38 
used in triplicate: one set of tubes contains serum and C1 , ~•o sets 
contain serum, C', and antigen. The amount of diluent necessary to 
bring the total volume to 0.~~5 ml is added to each tube. This pro-
cedure provides an anticomplementary contl'ol of the serum, and a control 
of its fixing power as well as a test of its inhibiting power. After 
mixtures have stood in the refrigerator for 2 hours, the standard 
fixing-serum is added to one of the sets containing antigen, and 
diluent to the other two setso Following a ~ec?nd incubationary 
period of 18 to 24 hours in the refrigerator, 0.2 ml of sensitized cells 
are added, and the mixtures are incubated for 30 minutes at 37 c. 
Table lY .. 38 A 
Inhibition Tests 
Normal Sera 
9739+lO 1:150 + Ra~veed Extract Gray8 1:70 + Timothy Extract Ser.Contro1 Serum Control 
Di.Extract 20 40 80 160 320 640 1280 .1 .2 Dil.Extract 16 32 64 128 256 512 .1 .2 
973 4 4 4 4 4 4 4'? 0 0 Gray6 4 4 4 2 3 3 0 0 
+Co 1:10 tr tr tr tr tr tr tr 0 0 +Co 1:10 0 0 0 0 0 0 0 0 
1:20 2 1 1 1 4 3 3 0 0 1:20 tr 0 0 tr tr tr 0 0 
1:40 4 3 4 4 4 4 4 0 0 1:40 2 1 1 2 tr tr 0 0 
Co 15 156 C Co 15' 56 C 
1:10 3 3 3 4 4 4 3 0 0 Co 1:10 3 3 3 4 2 2 0 0 
1:20 3 4 4 2 4 4 4 0 cr 1:20 2 2 2 2 2 2 0 0 
1:40 3 3 4 4 4 4 4 0 0 2 2 3 4 0 0 0 0 
+ Sk 1:10 0 0 0 0 0 0 0 0 ([); + Sk 1:10 0 0 0 0 0 0 0 0 
1:20 tr tr tr tr tr tr tr 0 0 1:20 0 0 0 0 0 0 0 0 
1:40 1 1 1 1 4 4 4 0 0 1:40 tr tr tr 0 0 0 0 0 
Sk 15' 56 C Sk 15 1 56 C 
1:10 3 2 2 2 2 3 1 0 0 1:10 tr tr tr tr tr tr 0 0 
1:20 3 2 2 2 4 2 4 0 0 1:20 tr tr tr tr tr tr 0 0 
1:40 3 3 4 4 4 4 4 0 0 1:40 2 3 2 2 0 0 0 0 
Table ~IV (Continued) 38 B 
9739+10 1:150 + Ragweed Extract Gray 6 1: 70 + Timothy Extract Ser.Control Serum Control 
Dil.Extract 20 40 80 160 320 640 1280 .1 .2 Dil.Extra.ct 16 32 640 128 256 512 .1 .2 
973 4 4 4 4 4 4 4'? 0 0 Grays e ·2 4 tJ: 4 ~ 0 0 .. 
+ Ga 1:10 :·; 0 0 0 0 0 0 0 0 + Ga 1:10 0 0 0 0 0 0 0 
- -1:20 
-
tr tr tr tr tr tr 0 0 1:20 tr tr tr tr tr 
-
0 0 
1:40 
-
3 1 1 2 3 3 0 0 1:40 3 3 3 1 0 
-
0 0 
1:100 ~ 3 4 4 4 4 4 0 0 1~100 3 3 3 1 0 
-
0 0 
Ga. 15' 56 c Ga 15' 56 c 
1:10 
-
2 2 2 2 3 1 0 0 1:10 1 1 2 1 tr 
-
0 0 
1:20 
-
2 2 2 2 2 3 0 0 1:20 1 1 1 2 1 
-
0 0 
1:40 
-
2 2 4 4 4 4 0 0 1:40 2 3 3 3 3 
-
0 0 
1:100 
-
3 4 4 4 4 4 0 0 1:100 4 3 3 3 3 
-
0 0 
Grays 3 3 4 4 4 
-
0 0 
+ Fo 1:10 
-
tr 2 3 3 3 tr 0 0 + Fo 1:10 0 0 0 0 0 
-
0 0 
1:20 
-
3 4 4 4 4 3 0 0 1:20 0 0 1 1 1 
-
0 0 
1:40 
-
4 4 4 4 4 4 0 0 1:40 3 3 4 4 4 
-
0 0 
1:100 4 4 4 4 4 
-
0 0 
Fo 30'58-60 C 
1:10 
-
4 4 4 4 4 4 0 1 Fo 30'58-60 c) 2 3 4 4 4 
-
1 2 
1:20 
-
4 4 4 4 4 4 0 0 1:10 ) 
1:20 2 3 4 4 4 
-
1 1 
4 = complete fixation 
0 = no fixation 
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Table IV_ 
Inhibition Tests 
Normal Sera 
973 + Ragweed Extract 973 + Ragweed 
Ser.Control Ser.Control 
Dil.Extract 80 160 320 640 1280 2560 5120 .1 .2 Di1.Extract 80 160 320 640 1280 2560 5120 .1 .2 
973 4 4 4 4 5 l 0 0 0 973 4 4 4 4 4 0 0 0 0 
* 
+ Wi 1:10 0 0 0 0 0 0 0 0 0 + Wi 1:10 2 2 1 2 0 0 0 0 0 
1:20 tr tr tr tr tr tr tr 0 0 1:20 3 3 3 3 3 3 3 3 3 
1:40 2 1 3 4 3 1 0 0 0 1:40 4 4 4 4 4 3 3 tr tr 
1:100 4 4 4 4 4 2 0 0 0 
Wi 30 1 56 C Wi :.C 5 1 56 C 
1:10) 1:10 2 2 2 1 1 1 0 0 0 
1:20) 4 4 4 4 4 2 tr 0 0 1:20 2 2 2 1 1 1 1 tr tr 
1:40) 1:40 3 3 3 4 4 2 1 tr tr 
Wi 60 1 58-60 C Wi 15'56 C 
1:10 4 2 4 4 tr ~ 0 0 0 1:10 2 2 1 tr tr 0 0 0 0 
1:20 4 4 4 4 3 3 0 0 0 1:20 2 1 1 2 3 0 tr 0 tr 
1:40 4 4 4 4 4 2 0 0 0 1:40 2 2 3 4 4 3 tr 0 0 
* This second group of tests was done after the serum had 
4 = complete fixation been stored in the deep freeze (-20 C) for 3 months. · 
0 = no:-,,fixa ti on 
With one serum the test was done in duplicate, the total volume 
being 0.5 ml in one case and one ml in the other. There was no inhi-
bition of fixation, although this serumwas inhibitive when tested 
according to the technic first described. The test was done in a 
volume of 0.5 ml, only, in the case of the second serum. There was 
no evidence of inhibition although this serum was, also, inhibitive 
in tests done .by the other technic. Of the remaining two sera tested, 
one did not inhibit by either method; it had been heated for 50 minutes 
at 58 to 60 C before it was tested. The fourth serum inhibited in a 
dilution of 1:20; this same dilution of serum had shown inhibition with 
the dilution of antigen used in the "Rice" test when it was tested ac-
cording to the other technic. 
Inhibition of Fixation by Normal Sera 
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Sera from 5 non-allergic human subjects were tested for capacity to 
inhibit fixation by rabbit-antiragweed and antitimothy sera. The results 
are shown in table !TV. Four samples of serum tested for inhi bi ti ve 
power in the antitimothy system inhibited fixation markedly, two of them 
even in a dilution of 1:40. Three of these samples were heated for 15 
minutes at 56 C and tested for their inhibitive capacity: the inhibitive 
capacity of one was definitely but ·irregularly diminished; the inhibi-
tive capacity of the other two samples was only slightly affected. The 
fourth serum was heated for 30 minutes at 58 to 60 C; its inhibitive 
capacity was destroyed. These four sera had a less marked inhibitive 
effect upon fixation by rabbit-antiragweed .serum; after heating their 
inhibitive effect was lost or much reduced. The fifth sample of normal 
serum used only with the antiragweed serum inhibited fixation in a 
dilution of 1:40. Heat, even at 56 c, destroyed its capacity to 
inhibit. After 3 months at - 20 c, the serum was much less inhibi-
tive; when heated for 5 or 15 minutes at 56 C it became slightly more 
inhibitive.* 
Serum-agar Technic 
Munoz and Becker (70) described a method of detecting the 
antigens present in suoh mixtures as pollen extract or serum. In 
their method, based upon the technic of Oudin, the antiserum was 
mixed with an equal volume of 0.6 per cent agar dissolved in physiolo-
gical saline. This 0.6 per cent solution had a pH of 6.5 to 7.5 and 
contained Merthiolate 1:6000 as a preservative. The agar-and-serum 
~xture was transferred to small tubes (3 mm inside di~eter), and 
the dilutions of antigen to be tested were overlayered upon the 
solidified mixture. The tubes were sealed with plasticene and kept 
at 20 to 26 C for 2 to 3 weeks. Positive reactions appear as bands 
of precipitate in the serum-agar. 
In testa done with sera from allergic patients, dilutions of 
antigen were mixed with the agar and one dilution of serum was used 
to overlay these mixtures. Only a few test& have been done so the 
experiments are of a preliminary character. Very good precipitates 
•A few tests have been made to see whether sera trom normal 
and allergic subjects either inhibit or accelerate flocculation in 
mixtures of rabbit-antiragweed or antitimothy serum and their homo-
logous antigens. The results were inconsistent and difficult to 
interpret. 
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were obtained with a rabbit-antiragweed serum. Serum from six 
subjects sensitive to pollen have been tested by this method. The 
final dilutions of pollen-extract in the agar-solution were 2, 4, 8, 
16, 32, 64. Results were unsa1:il!lfactory with two samples of serum, 
because they precipitated at the interface in all the tubes, !bncluding 
the control that contained no antigen. This same thing occurred with 
a sample of normal serum. The sera from patients sensitive to ragweed-
pollen reacted with the 1:2 dilution of ragweed-extract, and did not 
react with any dilution of timothy-pollen extract. The reaction ap-
peared as a faint cloudy band just below the interface. With one 
serum it appeared on the fourth day, with another serum on the fifth 
day, and with the other two ser a on the ninth and thirteenth days 
respectively. With three of the sera the cloudy band had increased 
in both intensity and size when readings were made a day or two follow-
ing its appearance. With one serum a reaction appeared in the 1:4 
en 
dilution of poll-extract three days after the one appearing in the 
1:2 dilution. All the sera were diluted 1:4 with physiological saline 
containing Merthiolate 1:10,000. The skin-sensitizing titers of these 
sera varied from 1:10 to 1:3000. The one having a titer of 1:3000 did 
not react until the thirteenth day. 
Preparation of Neutralizing (Blocking) Antibody 
Two normal, human subjects have been given 14 subcutaneous in-
jeetions of undiluted ragweed-pollen extract, the final dose in each 
ease being one that contained 150,000 protein-nitrogen units. A 
sample of blood was taken eight days after the final injection, from 
one subject, and thirteen days after the final injection from the 
other subject. The sera trom these samples of blood neutralized less 
than 200 protein-nitrogen units of extract per ml. There was no 
fixation of guinea-pig C 1 in the presence of ragweed-pollen extract 
with either of these sera. The dose of serum was 0.1 of 1:6, and the 
dose of antigen 0.2 ml of the following dilutions: 40, 80, 160, 320, 
6401 1280. The period of fixation was 3 to 4 hours at 4 to 6 c. One 
of these sera showed positive interfacial reactions with the following 
dilutiom;of stock ragweed-pollen extract: 10, 20, 40, 80. The cloudy 
bands did not appear until after the tubes had stood for 18 to 24 
hours in the refrigerator. After the serum and dilutions of extract 
were mixed a very fine precipitate formed in the tube containing the 
1:40 dilution of antigen. Serum from a sample of blood taken before 
the injections of pollen-extract were started was negative in inter-
facial tests with ragweed-pollen extract. The second sample obtained 
following immunization showed no reaction with timothy-pollen extract. 
The serum from the other subject was negative in the interfacial test. 
The tests with these sera are not completed. Additional fixation tests 
should be done; they should be tested, also, for their capacity to in-
hibit fixation. 
Fixation of Human Complement by Rabbit-antisera 
The amount of c• present in 9 different normal, human sera was 
determined by the simple method described in the section dealing with 
the determination of the unit of guinea-pig c•. One and one-half units 
were used in fixation-tests with rabbit-antiragweed serum, antitimothy 
serum, antihemocyanin serum, and anti-Ea serum. The rabbit-antiragweed 
serum fixed the c• of one serum in a narrow range of dilutions of 
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antigen; the C' present in the other 8 samples was not fixed by either 
of the antipollen sera. The rabbit-anti-Ea. and antihemocyanin fixed 
the C' in all the samples of serum, but fixation occurred over a narrow 
range ot antigen dilutions in comparison with fixation when guinea-pig 
C' was used (see example below). A number of the allergic sera were, 
also, used as complement in these two systems, and fixation occurred 
as it did with the normal sera. 
Fixation of Human and Qu.inea-pig C" by Rabbi t-Anti•Ea 
micrograms Ea-N 0.5 0.26 0.125 0.06 0.026 0.0125 0.0063 0.0031 0.0016 
Human C' 
(0.18 m1 1:10) 0 tr 4 4 4 3 0 0 0 
Guinea-pig cr 
(0.18 m1 1:100~ 4 4 4 4 4 4 4 4 4 
DISCUSSI0H 
F~ation of' human or guine~-pig 0' by sera from subjects clinic-
ally and cutaneously sensitive to pollens was not obtained. The fact 
that rabbit-antipollen sera fixed guinea-pig C' and failed to fix 8 
out of 9 samples of human C" indicates the possible presence of an 
inhibitory factor in human serum. Blomfield, et al (12~ ; , tried to 
get rid of a possible inhibitory factor in their sera from patients 
recovered from typhoid fever by using precipitated, r~l'a;aolved 
anti~y-containing globulin, but this solution was so anticomplemen-
tary that it could not be used in fixation-tests. There may be a 
difference in the capacity of the rabbit-antipollen sera to fix 
these two complements. Two other rabbit antisera, anti-Ea and anti-
hemocyanin, did fix the human C', although they did so within a narrow 
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range of dilutions of antigen. There is another important factor to 
consider, the difference in the molecular size of the antigens, the 
pollen-antigen being quite small in comparison to the two proteins. 
When a reaginic serum of high-titer for egg-white is available, it 
would be interesting to test its fixing power for the small amount 
of guinea-pig C1' used in tests with the reaginic sera from subjects 
sensitive to pollens. GyBrgy, Moro, and Witebsky {38) used 6 per 
ceht guinea-pig C1 in their tests with reaginic sera from children 
sensitive to egg-white, and obtained only transient fixation with 
high dilutions of antigen. It would seem probable that rixation 
would be more definite with a smaller amount of complement. 
The question of the optimal range of dilutions of pollen-
extract to use in fixation with reaginic sera should be considered. 
Gy5rgy, et al (38), observed fixation only with dilutions of egg-
white from 1:100,000 to l:l,ooo,ooo, but in this case the stock-
solution of antigen contained probably 3 to 6 per cent protein. In 
the pollen-extracts, on the other hand, there is only 0.2 to 0.3 per 
oent, if we consider the nitrogen precipitable by phosphotungstic 
acid to be protein-nitrogen. But if the pollen-antigen has a 
molecular weight of 6000 as compared with a molecular weight of 
401 500 to 43,800 for ovalbumin, relatively;,a higher dilution of 
pollen-extract should be required ·to provide the optimal antibody-
antigen ratio. A wide range of dilutions was used in the fixation-
tests with this idea in mind. However, although no definite perma-
nent fixation was obtained with any dilution of pollen-extract, a 
trace of transient fixation was sometimes observed with the stronger 
dilutions of antigen used. The very small amount of guinea-pig c• used 
in the test provided a very sensitive system, but it had the disadvan-
45 
tage that anticomplementary effects were marked so that strong dilutions 
of sera and antigen could not be used. rn reports of fixation in which 
the reaginic sera provided the complement (1, 2, 18J 46J 49) strong 
dilutions of antigen were used. Cavelti (18) found that he had to use 
pollen-extract {k33) undiluted, and extracts of danders (1:50) in a 
dilution of 1:2 in order to get positive results. Positive results 
with such strong antigens are suspect even though negative results 
are obtained with normal sera and these antigens. 
Fixation-tests in which guinea-pig C1 was used were done With 
2 samples of serum from Go (tableLL~. The first sample ~ound 125 
total-nitrogen units/ml. These total nitrogen units will be consider-
ed equivalent to 60 protein-nitrogen units. One protein-nitrogen 
unit is equivalent to o.Olmicrograms of nitrogenJ so the dose of serum 
used in the teat, o.l~f a 1:5 dilution, would bind 1.2 units or 0•012 
micrograms of protein-nitrogen. · The antigen in this test was a dial-
yzed ragweed-pollen extract containing 0.17 mg or total nitrogen per 
ml; this was probably protein-nitrogen and will be so considered. 
Therefore, this extract contained 17,000 protein-nitrogen units/ml. 
The number of units used in fixation ranged from 170 to 0.13. The 
volume of the final mixture in this test was 0.5 ml, and the fixing-
volume was 0.3 ml; the period or fixation was 18 to 24 hours in the 
refrigerator. Only 0.13 ml or 1:100 guinea-pig c• was used, but 
there was no evidence of fixation. 
Ignoring the difference in the antigens , and, also, in the 
antibody-antigen systems, judging ~om the results with the rabbit-
anti-Ea system where the limit of fixation was~ with 0.06 micrograms 
of antibody-nitrogen and 0.004 micrograms of Ea-nitrogen, fixation 
might have been expected in thi s test, if we assume that all the so-
called protein-nitrogen in the pollen-extract represented antigenic 
material. The actual amount of antibody in the serum, is, of course, 
entirely unknown, and there is no way of knowing whether an optimal 
fixing ratio of antibody to antigen existed in any of the mixtures. 
The same reasoning could be used in considering the tests done with 
the second sample. The patient had received injections for a number 
of weeks of both timothy-pollen and ragweed-pollen extracts before 
the second sample of blood was taken. There was no fixation of cr 
in the tests with timothy and ragweed-pollen extracts, but with both 
extracts the smallest dose of antigen was not within the binding 
power of the serum. 
If a reasonably pure preparation of the active substance or 
substances in pollen-extract could be obtained it would be desirable 
to use them in fixation-tests. It is possible that the crude pollen-
extract contains inhibitory substances. Also, before any conclusions 
are made concerning the capacity of the human reaginic sera to fix 
complement, complement from other species of animals should be tested 
in addition to the human and guinea-pig complements. The non-hemolytic 
complements could be used in the conglutinating complement absorption 
test.* 
•Unfortunately the conglutinating complement absorption test could 
not be used to test sera ~om allergic subjects, because the equine 
complement and the bovine serum obtained were of too low titer to be 
usable. 
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Whether the inhibiting effect of reaginic sera upon fixation of 
guinea-pig C' in the rabbit-antipollen systems is a specific effect, 
is questionable, since sera from normal subjects inhibited fixation~ 
also. It is true that differences were observed in the way the normal 
sera and the sera of allergic subjects reacted after they were heated, 
but differences in this respect were observed, also, among the heated 
sera of allergic subjects. A larger number of tests would be necessary 
before any conclusions could be made. 
It is difficult to believe that the inhibitive effect observed with 
both normal sera and sera from allergic subjects is due to an increased 
amo\lllt of C' when the sera were used without heating them. '!he largest 
dose of most of the sera tested for inhibitive capacity was 0.1 ml of a 
1:10 dilution. Two-tenths or three-tenths of a dilution of 1:10 of 
most of these sera was equivalent in hemolytic activity to the 1.5 units 
of guinea~pig c• used in the tests. All the rabbit antipollen sera 
would fix at least 3 units of guinea-pig c•, so that a dose of 0.1 ml 
of a 1:10 dilution provided less than a total of 3 units. Since human 
and guinea-pig ser"l.~l differ . in the relative amounts of the four compon-
ents of the complex, designated as c•, it is necessary to consider the 
possibility that the proper balance of components for fixation might be 
altered by addition of the human serum even though in terms of hemolytic 
activity c• was not present in excess of fixability. 
The failure of the sera from allergic subjects to inhibit the 
fixation of guinea-pig c• by rabbit antisera when the C' was present 
during the· first period of incubation, as in the method of Rioe (82), 
is puzzling, because these same sera inhibited fixation when mixtures 
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of patient's serum and antigen stood from 2 to 24 hours before C' was 
added. This observation is worth more thought directed toward devising 
experiments to explain it. It is possible that a titratio~ of the 
fixation and anticomplementary controls in the Rice method according to 
the technic of Cavelti with his normal and patient's sera might reveal 
slight degrees of fixation of c•i 
In table !][results are tabulated to show the relation of skin-
sensitizing antibody and the neutralizing capacity of the sera to the 
power of these sera to inhibit fixation by rabbit antiserum. These 
factors do not appear to be related. The rabbit-antiragweed serum was 
a much stronger fixing serum that the rabbit-antitimothy serum. This 
may be one reason why it was not inhibited to the degree that the anti-
timothy serum was inhibited. 
Most of the reports of positive results in complement-fixing 
methods with sera from allergic patients, especially those sensitive to 
pollens, are not convi ncing. Albus (1) thought that his results showed 
that a drop in the amount of circulating antibody present occurred as a 
result of specific treatment. His method of testing patient's sera was 
described in the section on experimental work . The titer of serum in 
his tests is the reciprocal of the strongest dilution of pollen-extract 
present in the mixture in which the dose of sheep-cells is completely 
hemolyzed. In the case of 4 pati ents he reported the following: 
Titer Titer 
Patient Before Treatment After Treatment 
B~H~ 40 2 
H~P~ 40 4 
R;R; 20 2 
H.N. 20 4 
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He did not test his sera for the presence of skin-sensitizing antibody. 
Hensel and Sheldon (46}, used a modification of Hecht's method in their 
fixation-tests. They did not determine the amount of skin-sensitizing 
antibody present in the sera used. Sera from 22 of 23 patients sensi-
tive to ragweed pollen showed some degree of fixation with ragweed 
pollen-extract; positive reactions were observed, also, with timothy 
pollen-extract and sera from patients sensitive to grass pollen. Tests 
with sera:· - .from 25 normal controls showed only occasional reactions with 
highly concentrated extracts. Cavelti (18) was successful in obtaining 
fixation of the patient's own C1 with sera from patients allergic to 
pollens and to animal dander. He thought there was some correlation 
between a positive reaction in passive transfer and positive complement-
fixation with the epidermal antigens; correlation in the case of pollen-
antigen was not so good. In tests with pre- and post-treatment sera 
about one-half of the oases showed no change in titer; in the remaining 
cases the titer was decreased, or no fixation at all was obtained. He 
did not find a larger proportion of heat-stable antibodies in the post-
treatment sera than in the pre-treatment sera. 
All the methods in which the patient's own C' was us~have the 
common disadvantage of lacking a really good control of the anticomple-
mentary property of the antigen. The results of Gyorgy, at al (38), 
with ~era from children sensitive to egg-white are much more convincing. 
They obtained transient .fixation of guine-pig C1 with very high dilutions 
of egg-white. They injected normal children with egg-whiteJand with 
their sera obtained fixation in a different range and with stronger 
antigen. They considered these results evidence of a qualitative 
difference in the two antibodies concerned. 
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Table V 
Properties of Reaginic and Blocking Jl~tibodies 
Antibody Prausnitz Effect of Heat Combines with Naturally Induced Experimentally Present Antigenic 
Ktistner 56 c 60 c Pollen-antigen Present Normal Allergic in cord Specificity 
Subject Subject blood 
Reaginic +* 2 - 5 hrs. 30 - 60' '? yes not easily easily no less specific 
destroys destroys 
Th.ermostable 1 0 24 hrs. 24 hrs. yes no yes yes yes specificity 
Blocking not destroyed destroys marked 
*skin-site may remain reactive for at least four weeks 
Further experimentation in testing sera by the serum-agar technic 
is indicated. An attempt should be made to find out whether positive 
reactions can be related to the titers of reaginic and neutralizing 
antibody. The question has been raised whether reaginic and blocking 
antibodies are qualitatively different. Scully and Rackemann (87) 
found no correlation between the amount of blocking antibody and the 
clinical result in pollen-sensitive patients treated with pollen-
extract. They raised the question whether the conception of a block-
ing antibody was necessary. In discussing this paper by Scully and 
Rackemann~ Cooke stated that he did not agree with the suggestion that 
the blocking effect observed with post-treatment sera is due to a modi-
fication of, or to an increase of, skin-sensitizing antibody and not 
to a new antibody. Some of the differences between the two .antibodies 
that he pointed out are shown in table v. Some of the material in the 
table was taken, also, from a paper by Loveless (59). 
It is possible that reaginic antibody could lose its power to 
sensitize the skin and still retain the power to combine with pollen-
antigen. This fact, if true~ would not prove that blocking anti body 
is formed when reaginic antibody is heated. Suoh things as the natural 
occurrence of reaginic and not of blocking antibody, the production of 
blocking antibody and no reaginic antibody by normal human subjects 
following injection of pollen-extract~ and the presence of the former 
and not the latter in cord blood, indicate1 a qualitative difference 
in the two antibodies. 
The results of tests with serum from one normal, human subject 
who had received a series of injections of ragweed-pollen extract 
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indicate that human subjects can produce precipitin without producing 
neutralizing antibody. A similar situation exists in the case of 
animal antisera in which no correlation has been found between pre-
cipitin-content of the sera an~heir skin-sensitizing capacity. 
The differencesin the capacity of rabbit-antisera prepared with 
antigens of different molecular size to fix guinea-pig C' should be 
investigated further. The differencesobserved in the capacity of 
rabbit antisera produced with different antigens to fix human and 
guinea-pig complements, also, deserves further investigation. 
Summary of Results 
1. (a) With a rabbit anti-ovalbumin serum the. limit of fixation 
with 1.5 units of guinea-pig C', was ~n a mixture containing 0.06 
micrograms of antibody-nitrogen and 0.004 micrograms of ovalbumin-
nitrogen. 
(b) With a rabbit-antihemocyanin serum the limit of fixation with 
1.5 units of guinea-pig C1 was in a mixture containing 0.07 micrograms 
of antibody-nitrogen and 0.01 micrograms of hemocyanin-nitrogen. 
2. Eight sera from patients sensitive to pollen did not fix 1.5 
units of guinea-pig C!. . These sera contained reagin or both reagin 
and blocking antibody. 
3. With the subject's own C' in the hemolytic system,8 reaginic 
sera from 5 subjects failed to show fixation. TWo of these 8 sera did 
not fix 1.5 units of human C' furnished by serum from 2 different 
normal human subjects. 
4. (a) Nine of 11 sera from 5 subjects sensitive to timothy-pollen 
inhibited fixation of guinea-pig C' by a rabbit-antitimothy serum. 
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(b) Five of 12 sera from 7 subjects sensitive to ragweed-pollen 
inhibited fixation of guinea-pig C' by a rabbit-antiragweed serum. 
5. Sera from normal, non-allergic human subjects inhibited 
fixation of guinea-pig C' by both rabbit-antiragweed and antitimothy 
sera. 
6. Neither the sera from allergic subjects nor the sera from 
normal subjects inhibited fixation of guinea-pig c• by rabbit-anti-
ovalbumin or rabbit-antihemocyanin. 
7. Four of 6 reaginic sera from subjects sensitive to ragweed-
pollen showed positive precipitin reactions in the serum-agar method. 
These same sera were negative in this method when timothy pollen was 
used. 
a. Sera from two normal, human subjects who were given a series 
of 14 subcutaneous injections of ragweed-pollen extract had a neutraliz-
ing antibody-titer of less than 200 protein-nitrogen units/ml. The 
s·erum from one of these subjects contained precipitin for ragweed-
pollen _extract. 
9. Rabbit-antitimothy. and antiragweed sera did not fix the C' 
present in 8 out of 9 samples of normal human sera; both antisera fixed 
guinea-pig C', the antiragweed serum fixing an amount of the latter C' 
equivalent in hemolytic units to 5 times the amount of human C' used. 
A rabbit-anti-ovalbumin serum and a rabbit-antihemocyanin serum fixed 
human c• but within a limited range of amounts of antigen. 
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CONCLUSIONS 
1. Sera containing reaginic antibody or both reaginic and 
blocking antibody do not fix small amounts of either guinea-pig or 
human complement. 
2. Further experiments are necessary to determine whether the 
observed inhibiting effect of sera from allergic subjects upon 
fixation of guinea-pig complement by rabbit-antipollen sera is specific. 
3. other complements, in addition to guinea-pig and human, should 
be used in either the hemolytic fixation-test or the conglutinating 
complement-absorption test to test the fixing power of sera from allergic 
subjects. 
4. Precipitins can be demonstrated in reaginic sera with the serum-
agar techniOJ thermostable antibody may be implicated here. 
5. Subcutaneous injection of normal human subjects with ragweed-
pollen extract may induce the formation of a precipitating antibody 
and little or no neutralizing or blocking antibody. 
6. It is the exception, rather than the rule, for rabbit-antipollen 
sera to fix human complement, even though these sera fix an excess of 
guinea-pig complement. 
7. The limit of fixation of guinea-pig complement by .rabbit-anti-
sera may vary from one anti body-antigen system to another. 
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ABSTRACT OF DISSERTATION 
In ~921 transfer of sensitivity to the skin of a normal, non-
allergic, human subject was effected bw the endermal injection of a 
small amount of serum obtained from a patient sensitive to fish. 
This method of local passive transfer, the Prausnitz-Kdstner technic, 
became the accepted method of detecting the skin-sensitizing antibody 
present in the serum of some supersensitive, or allergic, individuals. 
Later the term "atopic reagin" was suggested to des~gnate this type of 
antibody. The studies of many investigators have provided information 
concerning the occurrence and characteristics of reaginic antibody. 
Serum of all allergic subjects does not contain reagin, and it has 
not been found in the spinal fluid and cord blood of subjects having 
reaginic sera of high titer. There is variation in the sensitizing 
capacity of serum from different subjects, and, also, in different 
samples from the same subject. Reaginic sera may retain their sensi-
tizing power for long periods, or, in some cases, may lose it quickly. 
Studies by several investigators have shown that although there are 
differences among recipients in the acceptance of passive transfer, 
entirely non-receptive recipients are uncommon. Local passive sensi-
tiveness has been found to persist for at least four weeks. Passive 
transfer of sensitivity for many difference substances has been ob-
served, but not for all substances causing supersensitiveness in man. 
When reaginic sera are heated for two to five hours at 56 C, their 
sensitizing capacity is destroyed. Reagin-containing serum has been 
lyophilized without appreciable loss of sensitizing capacity. Reaginic 
antibody has been precipitated from human serum with (NH4 ) 2 S04 ; in 
most experiments it was present in the precipitate obtained at 50 per 
cent saturation, but ti1ere has been a report of obtaining it, also, 
in the precipitate separated at 33 per cent saturation. When reagin 
was separated by electrophoresis in the Tiselius apparatus, it vms 
found in the gamma globulin. In another study, in which the Kirkwood 
cell was used for electrophoresis, reagin was associated with the 
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al~ and ~-globulins in simple sensitivities and with all frac-
tions containing globulin in multiple sensitivities. There is a 
difference of opinion concerning the interaction of reagin and aller-
gen ~ ~~~r~; some experimenters think that reagin is neutralized or 
inactivated by allergen, and others think that the reverse is also true. 
Artificially induced reaginic supersensitiveness may occur in man 
following injection of Ascaris-antigen, different foreign sera, and, 
also, occasionally following treatment with insulin. Spontaneous re-
aginic supersensitiveness has been observed in the dog and in the cow; 
serum from the dog was used successfully in transferring sensitivity 
to the human skin. Human reaginic sera have been found to transfer 
sensitivity to the monkey's skin but not to the guinea-pig's skin. 
Sera containing skin-sensitizing antibodies transferable to man have 
been produced in rabbits and guinea pigs. Vlhen such sera contained 
precipitin, no correlation was found between the precipitin-content 
and the capacity of the sera to sensitize the skin. 
In 1935 a second type of antibody was found in the blood of 
pollen-sensitive patients after they had been treated with pollen-
extract. It has been found, also, in the blood of some patients who 
have become sensitive to insulin. This antibody is designated as 
blooking, neutralizing or thermostable antibody. It has no skin-
sensitizing capacity, and it is much more resistant to heat than 
reaginic antibody, withstanding a temperature of 56 C for 24 hours 
without loss of potency. It has been produced in normal human sub-
jects following injections of pollen-extract; and, also, in sheep 
and in cattle following injection of ragweed-pollen extract. 
A few investigators have reported finding specific complement-
fixing antibodies in sera from allergic subjects. Some of the methods 
used to detect fixation were crude, and they did not provide for ade-
quate control of the anticomplementary properties of the antigen. 
There are two reports of fixation of guinea-pig complement by sera 
obtained from children sensitive to egg-white, the fixation occurring 
only with very weak dilutions of egg-white; the controls in these 
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tests were adequate. Demonstration of precipitins in sera from allergic 
subjects by the collodion-particle method has been reported, but has 
not been confirmed. Blocking antibody has been determined by observing 
the inhibitive effect of sera from patients treated with pollen-extract 
upon precipitation of ra~reed-pollen extract b,y rabbit-antiragweed serum. 
The purpose of the experimental work presented in this dissertation 
was to determine whether the skin-sensitizing antibody and the . blocking 
antibody could be detected and quantitated with a complement-fixing 
technic in which small amounts of guinea-pig complement were used. 
Complement was the pooled, salted (8.5 per cent NaCl) serum from 
the blood of four or more guinea pigs. The 50 per cent unit of comple-
ment was determined, in a volume of 3 ml, in the Klett-Summerson photo-
electric colorimeter. Excepting for minor modifications the method 
used was the one described by Kent, Bukantz, and Rein. One 50 per 
cent unit so determined was found to be equivalent to one and one-half 
100 per cent hemolytic units in a volume of '.1 ,) ml. With few excep-
tions, 1 ml was the volume used in the fixation-tests. One and one-
half units of complement were used in these tests. Since two 100 per 
cent hemolytic units are usually used in fixation, 1.5 units yield a 
system more sensitive than the one commonly used. Inasmuch as ade-
quate controls of the anticomplementary properties of sera and antigens 
were always inclu~ed _ in each _set of tests, and als~, a system-control 
consisting of 0.5, 1.0 and 1.5 units of complement, falsely positive 
reactions would be detected. 
Eight samples of serum from five patients who were sensitive to 
pollen were tested for their capacity to fix 1.5 units of guinea-pig 
complement. There was no fixation of complement by any of these 
reaginic sera during an inoubationary period of 18 to _24 hours in the 
refrigerator. 
Eight samples of serum obtained from 7 subjects sensitive to 
pollen were used vdth the patient's awn complement in the hemolytic 
system. The period of fixation was 18 to 24 hours in the refrigerator. 
Two of these sera - after they had lost their own complementing pro-
perties - were tested for their capacity to fix the complement present 
in the serum obtained from two normal, non-allergic subjects. There 
was no fixation of complement in these tests. 
Since direct fixation of either human or guinea-pig complement 
was not obtained, the capacity of reaginic sera, transferring sensi-
tivity in dilutions of 1:2 to 1:1500, to inhibit fixation of guinea-
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pig complement by rabbit-antisera was determined. Some of these sera 
contained a small amount of neutralizing antibody. Twenty samples of 
serum obtained from 10 different patients who were clinically and 
cutaneously sensitive to pollen were employed in these tests. The 
following rabbit-antisera and their homologous antigens were used as 
. . 
fixation-systems: antiragweed, antitimothy, anti-ovalbumin, ,and anti-
hemocyanin. 
Nine out of 11 samples of serum from 5 patients sensitive to 
timothy-pollen had an inhibitive effect varying from slight, evident 
in a dilution of 1:10, to marked, evident in a dilution of 1:40, upon 
fixation of complement by rabbit-antitimothy serum. After these sera 
had been heated for 60 minutes at 58 to 60 C, the inhibitive capa~ity 
of some samples was destroyed or reduced, and of others increased. 
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Five out of 12 samples of serum from patients sensitive to ragweed-
pollen inhibited fixation by a rabbit-antiragweed serum to a varying 
degree. Two samples were inhibitive in a dilution of 1:40, the others 
were less inhibitive. The tvro more inhibitive samples reacted dif-
ferently after they had been heated; the inhibitive capacity of one, 
a pre-treatment sample, was destroyed, but the inhibitive capacity 
of the other, a post-treatment sample, was una;f'fected. 
Non-specific inhibition was observed with some of these 20 samples 
of serum; that is serum from a subject sensitive to ragWeed pollen, only, 
inhibited fixation by the rabbit-antitimothy serum, and vioe vers.!:• 
None of these sera inhibited fixation by the rabbit-anti-ovalbumin or 
by the rabbit-antihemocyanin. 
Sera from 5 normal, non-allergic subjects were tested for their 
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capacity to inhibit fixation by the rabbit-antipollen sera. All of 
the normal sera inhibited fixation by these sera, some even in a 
dilution of 1:40. Their power to inhibit was in all oases either 
definitely reduced or abolished after they were heated. They did 
not inhibit fixation by the rabbit-anti-ovalbumin and the rabbit-
antihemocyanin. 
In conclusion: None of the s·era tested fixed either human or 
guinea-pig complement. The results of the inhibition-tests do not 
permit any conclusion regarding the specificity of the inhibition 
~e. Y'd/ 
observed vii th these /from allergic subjects. The capacity of the 
sera to inhibit was not always correlated with their p~ter to bind 
pollen-antigen. 
IV 
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